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^buvecomea 
long way, 

baby! 


It’s been over 20 eventful years since 
Masaru Ibuka and Akio Morita 
opened a communications business 
In a Tokyo shed. Today the 
superlative sound of Sony is a 
world-wide phenomenon. A long 
string of remarkable Sony-originated 
products have resulted from Sony 
research. Now you can profit from all 
this with superb hi-fi components 
like those shown below to give you 
a complete stereo system of 
particular excitement. 




SS-7300 


PS-5520 


TA-1130 


TC-160 


TC-160 

Sony TC-160 Cassette Stereo Tape Deck, first to use 
the closed loop dual capstan drive system in a tape 
deck for perfect tape tension and exceptionally low 
wow and flutter (0.1%). Frequency range 20-16000 Hz. 
SS-7300 

Superb 3 way speaker system utilismg newly deve¬ 
loped Sony 'Ultra Linear Magnetic Circuit’ for super¬ 
ior tonal quality. 12” cone type woofer, 5” cone 
type mid-range and 1” dome type tweeter. 


PS-5520 

Faithful and flawless reproduction from this superior 
automatic/manual belt drive stereo turntable system. 

TA-1130 

An outstanding integrated 75w per channel RMS 
stereo amplifier for those in pursuit of the ultimate 
in sound reproduction. Features Sony low-noise 
FET’s, differential amplification circuit, direct coup¬ 
ling curcuit and high quality transistors. 
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Well-known US broadcasting and TV authority 
Adrian Ettlinger discussed the latest trends in 
automated TV production with our staff writer 
Dick Levine during his recent visit to 
Australia. See Dick’s story on p.l7. 



Build this simple decoder to convert your 
stereo system into a four-channel setup. Full 
details are in the story on p.23. 


On the cover 

Philips physiological monitoring equipment in 
use at the RAN School of Underwater 
Medicine Balmoral, Sydney for research and 
training of personnel in skindiving 
techniques. Visible is the school’s decom¬ 
pression chamber, used to study the effects of 
high pressures on the human body. (Courtesy 
Medical Applications Ry Ltd). 
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Diffused-Assembled-Fully Life Tested 
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PHILIPS 


Don’t specify Philips TTL’s just because they are made 
in Australia. 
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Application information and design assistance available 
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FM Broadcasting: belated, but welcome 

Predictably, there has been a rather mixed reaction to the Postmaster-General’s 
announcement that the Federal Government has accepted in principle the recom¬ 
mendations of the Broadcasting Control Board for the introduction of FM broad¬ 
casting. The predictable nature of the reaction was not because many have taken 
serious issue with the introduction of FM as such, but because it has been obvious for 
some time that there is a conflict of interests regarding the position of FM trans¬ 
missions in the electromagnetic spectrum. 

The decision to position the FM transmissions in the UHF portion of the spectrum 
has naturally enough pleased the local manufacturers of consumer electronics 
equipment, who now need fear little competition from overseas in view of the 
si^cialised receivers which will be needed, and the relatively small market for the 
foreseeable future. It is also understandable that it has displeased many hi-fi en¬ 
thusiasts who already possess tuners and receivers capable of receiving FM 
broadcasts in the 88 - 108 MHz portion of the spectrum. But let’s face it, one group or the 
other had to lose, whichever way the decision had been made. 

In making their recommendations the A.B.C.B. must of necessity have given 
serious consideration to many other important aspects of the situation. It would have 
been a mistake, for example, to squeeze a few FM channels in between the TV 
channels overlapping the 88 - 108 MHz region; this would have made hi-fi buffs ha^^y in 
the short term, but almost certainly have prejudiced future development of FM 
broadcasting by shackling it with an inadequate and makeshift spectrum allocation. 
It may also have interfered with television reception. 

Similarly it would have been very difficult and expensive, if not an impossible 
task to move the TV channels away from the 88 - 108 MHz area in order to release it for 
FM. 

Another fact the board must surely have considered is that most of the FM 
receivers and tuners currently possessed by hi-fi enthusiasts are likely to be obsolete 
by the time FM broadcasts actually commence. 

Bearing in mind the complex political and economic factors involved, I think the 
decision to establish FM transmissions in the UHF spectrum is undeniably in 
Australia’s best interests. Of course, the next step is to ensure that in allocating UHF 
spectrum space for FM channels, due provision is made for all requirements, in¬ 
cluding future development of UHF television. 


— Jamieson Rowe 
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INSTROL 


SLASHES 
A.D.C. PRICES 


ADC STEREO CARTRIDGES — AMERICA’S QUALITY CARTRIDGE 


ADC 220X .. .S17.CX) 

ADC 220X. Typ«: Induced Magnet; Output: 6 mV at 
5.5cms/ sec. recorded velocity; Tracking Force: 1 
to 2 V 2 grams; Frequency Response: 10 Hz to 18 kHz 
^3dB; Channel Separation; 20dB from 50 Hz to 10 
(^z; Compliance: 20 x 10-6 cms/dyne; Spherical 
Stylus Tip Radius: 0007'' Vertical Tracking Angle: 
ISO. 


i 


ADC lOE mk4 ... $51.00 

Type: Induced Magnet* 

Output: 4 mV at 5,5 cms/ sec. recorded velocity 

Tracking Force: 7 gram 

Frequency Response: 10 Hz to 20 kHz 2 dB 

Channel Separation: 30 dB from 50 Hz to 12kHz 

Compliance: 35 x 10*o cms/dyne 

Elliptical Stylus Tip: Contact radius: .0003"; 

lateral radius: .0007" 

IM Distortion: Less than W'% — 400 A 4000 Hz at| 
14.3 cms/sec. recorded velocity 
Vertical Tracking Angle: 15 degrees 
Recommended Load Impedance: 47000 ohms 
nominal 


ADC 220XE .. >22.00 


ADC 220XE. Type’: Induced Magnet; Output: 6 mV 
at 5.5 cms / sec. recorded velocity; Tracking Force: 
1 to 2 V 2 grams; Frequency Response: 10 Hz to 18 
kHz^f 3dB; Channel Separation: 20dB from 50 Hz to 
10 kHz; Compliance: 20 x IG^cms/dyne; Elliptica'. 
Stylus Tip Radii: Contact radius .0003". Lateral 
radius .0007"; Vertical Tracking Angle: 15®. 


ADC 550XE ... $30.00 

ADC 550XE. Type: Induced Magnet; Output: 5 mV 
at 5.5 cms / sec. recorded velocity; Tracking Force: 
% to 2 grams. Frequency Response: 10 Hz to 20kHz 
+ 2 dB; Channel Separation: 20 dB from 50 Hz to 12 
kHz; Compliance: 35 x 10^ cms/dyne; Elliptical 
Stylus Tip Radii: Contact radius .0003". Lateral 
radius .0007"; Vertical Tracking Angle: 15®. 


SPECIAL INTRODUCTORY ADC OFFER... SAVE $ $ $ $ 

J. H. TURNTABLE (complete) This outstanding turntable value consists of:— 


(A) J. H. TURNTABLE 


(B) LUSTRE STS10D ARM 


(C) A.O.C. 220 X 


(O) INSTROL 45 Stand 4 . 
Hinged Perspex Cover 


Belt drive, synchronous motor, un- 
measurably small rumble, wow and flutter of 
better than 0.04%, negligible hum radiation, 
with 12 " diameter of platter. 

A high precision universal arm, stylus 
pressure is adjusted by calibrated coun¬ 
terweight. Oil damped cueing lift is fitted. 

Magnetic cartridge. Tracking force IVa to 3 
grams, extremely linear and smooth 
frequency response. 

This acoustically sprung player stand is 
available in either oiled teak or walnut, with 
hinged, moulded perspex cover. 


ALL THE ABOVE FOR ONLY $ 105.00 Completely assembled In carton 


COMPLETE HI-FI CATALOGUE 
& PRICE LIST . . . ONLY 50c 

Contains full specifications, retail pricing and discount pricing on the following 
Items:— 

Turntables, Player Stands and Perspex Covers, Cartridges and Styli, Am¬ 
plifiers, Amplifier Kitsets, Tuner Kitsets, Separate Speakers, Speaker 
Systems, Speaker Enclosures, Speaker Kits, Tape Decks, Tape Recorders, 
Record Storage Cabinets and Kits, Equipment Cabinets (Built and Kits) for 
Hf-Fi, Hi-Fi Accessories, Guitar Amplifiers and Guitar Speaker Systems 
(Built and Kits), Technical Books, Instrol Products, etc. 


Please send me your complete hi-fi catalogue and price 
list. I enclose herewith postage stamps or money order to 
the value of 50c. I understand that the 50c will be 
refunded on my first purchase. 


ELECTRONICS Australia, November, 1972 







INSTROI. 


SPEAKER 

SYSTEMS 


All the systems below are available in kit form. The cabinet kits come in either unpolished Queensland 
Maple veneer or unpolished teak veneer. All kits are complete# and include speakers# crossover networks 
(where applicable)# cabinet kits# grille cloth and innerbond. 


MAGNAVOX 8-30 system 

at reduced prices 



Featured in Jan 1971. It handies 30 watts RMS. FEATURES A 
NEW HIGH PERFORMANCE 8" SPEAKER. TWO 3" TWEETERS. 
AND IS AVAILABLE IN CABINET 20%^' X 12 V' x8h" (1 cu ft) or 
23%" X15%" X 10%" (1.6cuft). Available in teak or walnut veneer. 


Kit of Parts 
Built and Tested 


COMPLETE SYSTEM 

$42.00 (1 CU ft) $52.00 (1.6CU ft) 
$55.00 (Icu ft) $45.00 (1.6 CU ft) 


SEPARATE COMPONENTS 

Enclosure kit (1 cu ft) $14.50 (walnut) $17.50 (teak) 

Enclosure Kit (1.4cuft) $24.00 (walnut) $28.00 (teak) 

Built Enclosure (1 cu ft) $20.00 (walnut) $30.00 (teak) 

Built Enclosure iv.6 cu ft) $38.00 (walnut) $40.00 (teak) 


ECONOMY BASS REFLEX SYSTEM 


“E.A.'' desHin, Nov. WO. consists of a Rola C8AAX speaker. In cabinet 
20 " X11'' X 9". ideal for low wattage. 


COMPLETE SYSTEM 
Kit of Parts (teak or maple) 

Built and Tested (teak or walnut) 


SEPARATE COMPONENTS 

crSMX speaker only 09.50 

Enclosure kit $17.00 (maple)# $17.50 (teak) 

Built Enclosure $30.00 (maple)# $32.00 (teak) 




91A YORK ST., (between King & Market Sts.) 
SYDNEY, N.S.W 2000. Phone 29 4258 


WHARFEDALE SPEAKER SYSTEM KITS 


The Wharf edale Super Linton. AAelton artd Dovedale 111 are now available 
as build yoursetf kits, featuring INSTROL quality cabinet kits in choice of 
maple or teak verwer. 

The Super Linton kit employs an r' and 3" speaker, frequency response 
40 - 17 . 000 HZ. cabinet 21" x im" x 9Vj". 15 watts RAAS. Tha AAelton kit 
employs a 12" bass and a tweeter, cabinet 22%" x 13" x 10", 25 watts 
RAAS 

The Dovedale III kit employs a 12" bass. 5" mid-rangy and 1" tweoter. 
Cabinet 28" x 15*/»" x 10" . 35 watts RAAS. 


COMPLETE SYSTEM 

Super Linton kit (Unit) 

Melton kit (Unit 4) 

Dovedale 111 kit (Unit 5) 


SEPARATE COMPONENTS 

Unit 3 encl. kit $15.50 (maple)# $14.00 (teak) 

Unlt4 encl. kit $24.00 (maple)# $28.00 (teak) 

Unit 5 encl. kit $35.00 (maple)# $37.08 (teak) 


INSTROL and SEAS COMBINE 
to present 2 NEW speaker systems 
the BROADWAY 201 and BROADWAY 251 


BROADWAY 201 r This system features the SEAS wkk} 8" 
speaker, 21TV.GD, in your choice of teak or walnut enclosure. The 
attractive cabinets, which feature bevilled fronts, measure 18 x 
11" X 9". 


BROADWAY 251 — This system uses the 2STV.EO. e 14" wide range 
speaker by SEAS, in teak or walnut cabinett. Featuring bevilled fronts, 
the enclosures measure 21" x 12" x HV^i". 


COMPLETE SYSTEM 

Kit of Parts (Broadway 201) 

Kit of Parts (Broadway 251) 

Built and Tested (Broadway 201) 

Built and Tested (Broadway 251) 


SEPARATE COMPONENTS " 

Broadway 201 encl. kit only $14.00 (walnut) $15.00 (teak) 
Broadway 251 encl. kit only $19.00 (walnut) $19.50 (teak) 
8 " SEAS (21 TV.GP) speaker only $12,50 

10" SEAS (25 TV.EO) speaker only $14.50 






HI-FI i ELECTRONICS »RI 


^ Please send me the following speaker systems and/ or turntable 
systems and/ or perspex covers. These will be sent by road 
transport or passenger rail, freight payable on receipt of goods. 
Cartridges wilt be sent freight free. 

...at $..... 

.at $...... 

.at 

Enclosed my money order/ cheque for % .. 

NAAAE....... 

ADDRESS.... .. 

. 
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NEWS HIGHLIGHTS 


New ceramic varistor eiement bM n^du^rT" 


A ceramic varistor which combines the 
advantages of the silicon carbide varistor 
and the Zener diode has been developed by 
Toshiba in Japan. The new varistor was 
specifically designed as a protective 
element against surging in circuits con¬ 
taining semiconductors. SiC varistors, 
power capacitors and gap-type lightning 
arrestors have been used for surge 
protection, but all three have disad¬ 
vantages. 

The new varistor will be names TNR, for 
Toshiba non-linear resistor. The TNR is a 
high tension (50V to 50,000V) resistant 
varistor with the steep voltage / current 
characteristic of a Zener diode, but with the 
sur^e resistant characteristics of the SiC 
varistor. Its volt-ampere characteristic is 
symmetrical to provide equal surge 
resistance to either positive or negative 
going signals, it has a small temperature 
coefficient of rise voltage, and a quick 
response to pulses. 

In structure, the TNR resembles the SiC 
varistor, but it contains a chain of sintered 
particles of conductive oxides (NiO, MgO, 
CaO, ZnO) covered with a film of voltage- 
sensitive oxide of high resistance, such as 
bismuth oxide. Since a TNR is made up of a 
chain of tiny oxide crystals, controlling the 
number of crystals makes it possible to 
obtain a desired varistor voltage. 

The TNR has an amazingly high surge 
resistance — up to 2500 amps per sq cm — 



teristics of the TNR with Zener diodes and 
SiC varistors. 


and as the area of the element is increased 
the resistance to surging is increased, 
making it possible to use the device as a 
solid state lightning arrestor. 

Other probable uses are in power 
regulation and control, and for voltage 
stabilisation, especially in high voltage 
circuits for colour television picture tubes. 


British TV viewers are watching their 
colour programs on sets from Japan, 
Austria, West Germany, Sweden, Finland 
and a few other countries as British colour 
set manufacturers struggle to keep up with 
demand. 

The TV industry is not too concerned with 
the European imports, as they are mostly 
imported by rental companies and the in¬ 
dustry can sell every set they can make 
anyhow. There is some concern with the 
success of the Japanese sets, however. 

Rental companies are in fierce com¬ 
petition with the hire-purchase companies 
since the ending of credit restrictions last 
year. Most of the British and European 
manufacturers are aiming primarily at the 
rental market, which accounted for over 
80% of the colour market and 50% of the 
black and white market in the UK last year. 
Rental companies aim for the lowest capital 
cost consistent with high reliability, but 
only an acceptable external appearance. 

Meanwhile the Japanese companies, 
mainly Sony and Hitachi, are carving a 
permanent niche in the cash and hire- 
purchase sectors of the market with quality, 
teak-covered, small portable sets. Over 
8,000 sets were imported from Japan in a 
single month recently. British makers had 
planned to leave this sector of the market to 
the Japanese, but now they are getting 
worried that when the boom is over the 
Japanese will be in the market to stay. 


Marconi's Elettra to be restored 


Guglielmo Marconi’s floating laboratory, 
the Elettra, is to become a historical 
museum. Now a rusty wreck in a dockyard 
near Trieste, the Elettra will be restor^ by 
means of a public subscription campaign 
recently launched by Admiral Virgilio 
Spigai, president of the Lloyd Triestino 
Shipping Company. 

t 


During WW II the (Jermans requisitioned 
the ship for military purposes and it was 
torpedoed and sunk by the British in 1944 
off the coast of Yugoslavia. It was salvaged, 
but remained in Yugoslav hands until 1960, 
when it was returned to Trieste. 

Fortunately the Germans allowed the 
removal of Marconi’s scientific apparatus. 


when they took the ship, so a complete 
restoration of his laboratories on board can 
be made. An exact model of the Elettra also 
exists in the Naval Museum at Trieste, 
along with the key which Marconi pressed 
to turn on the lights of an exhibition in 
Sydney from his ^ip in 1930. 

At left below is the Elettra as she appeared 
in Marconi's day. Marconi carried on world 
wide communications from his sea-going 
laboratory (below). 




6 


ELECTRONICS Australia, November, 1972 















TEAC’s AN-60, AN-80 and AN-180 
Noise-Reduction Units. 



ossini once made this boast and could probably have delivered. But a 
cording of the music on the best of today's cassette or reel-to-reel 
lachines with their inherent noise and hiss could never capture the 
ean, crisp sound of the Rossini laundry list. 


If Rossini 
were alive today, 
he would sot 
their specs 
to music. 


ith the introduction of TEAC's AN-180 Dolby* Noise-Reduction 
nit, Rossini's Laundry Largo and just about anything else you record 
ill have the same brilliance and luster as the original. 

ur Dolby circuit removes machine and tape noise with such 
ioroughness that there is a signal-to-noise ratio improvement of 3 dB 
: 600Hz, rising to 5 dB at 1000Hz and 10 dB at 4K Hz and above. 

ecause we manufacture the ICs used In our Dolby circuit to extremely 
ght tolerances, ours operates at distortion levels of less than .3% — 
iwer than many competitive units. So you see there is no question that 
ou should have a TEAC Dolby Noise Reduction Unit. 


TEAC 

AN-80 



ie designed the deluxe AN-.180 not only to Dolbyize fine decks, but to 
Pford them features they might be missing. 

t's actually a simultaneous record-playback control center with Its own record and playback amps. It has built-in mike and line 
reamps that maintain mixing capability, or add this capability to recorders not so endowed. 



It has large professional-type VU meters for 
Dolby level setting as well as record/playback 
level indicators. AN-180 also Incorporates such 
features as an internal 400 Hz, 100 Mv 
oscillator level controls, source/tape monitoring 
and a multiplex interference filter. 

Even without Rossini to write a setting for the 
AN-180 specs, they make such beautiful music. 


• Frequency Response, 20-15,OOOHz— 5 dB • Increased SN Ratio, 10 dB at 10,000Flz • Harmonic Distortion, below 0.3% 


• Signal to Noise Ratio, better than 65 dB • Channel Separation, better than 55 dB 

If you just need the best no-nonsense Dolby with none of the frills, ask your dealer about the TEAC AN-18 and AN-60 
♦Dolby Is a trade mark of Dolby Laboratories, Inc. 

A Sound Idea If you’d like to know more write to us for the TEAC Catalogue, price list and franchised dealer. 


TEAC, 


Soie Australian Distributors: Australian Musical Industries Pty Ltd., 155 Gladstone St, South Melbourne Vic. 3205Ph. 69-7281 
619 Pacific Highway. St Leonards, NSW 2065 Ph. 439-5752 
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ratings ranging from 
5 to 48V. Indicator 
housings are of 
chrome-plated bronze 
or moulded plastic... 
lamps are available 
in either wire«ended 
or capped styles. 

A standardised 
range is available 
ex-stock, including 
lamps which comply to 
International Industrial 
Specifications. 
Literature is available 
on request to the 
Professional 
Components Division. 


Rodan incandescent 
subminiature lamps 
and indicators are as 
modern as tomorrow's 
domestic appliance or 
professional equipment 
and are employed by 
leading designers 
throughout the world. 

Advanced 
manufacturing 
techniques and 
experience ensure a 
pr^uct range 
providing reliable 
long life operation 
(up to 100,000 hours), 
simplified one-hole 


mounting, front-of- 
panel lamp 
replacement and 
space-saving 
physical size. 

Indicators provide 
models with insertable 
lens suitable for 
symbol adaption, 
particularly for digital 
readout application, 
while lens colours of 
red, yellow, green, 
blue and white may 
be selected to suit 
your requirements. 

Lamps are available 
in eight voltage 


Plessey Ducon Pty. Limited 
Box 2 PO Villawood NSW 2163 
Telephone 72 0133 Telex 20384 
Melb: Zephyr Products Pty. Ltd. 567231 
Adel: General Equipments Pty. Ltd. 634844 
Bris: Douglas Electronics Pty. Ltd. 978222 
Perth: H. J. McQuillan Pty. Ltd. 214821 
Everett Agency Pty. Ltd, 84137 
Henderson (N.Z.) 64189 
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NEWS 


Digital TV system 
revealed by EMI 

An important development in the 
evolution of digital techniques for 
processing and transmitting television 
signals has been revealed by EMI. In an 
experimental system developed by the 
company, the analog processing system 
normally used in the television camera 
video chain is replaced by a digital 
equivalent. 

Digital techniques, already being applied 
in prototype 405 / 625 line standards con¬ 
verters by the BBC and IBA offer the benefit 
of reduced noise and distortion and im¬ 
proved stability. Similarly, the use of a 
digital video signal at every stage from the 
camera head amplifier to the transmitter 
will ensure almost error-free signal hand¬ 
ling throughout. 

This latest development by the Central 
Research Laboratories of EMI Limited, 
Hayes, Middlesex, was exhibited at the 1972 
International Broadcasting Convention, 
Grosvenor House, London, in September. 

The experimental system is one result of 
a broad investigation being carried out by 
EMI into the application of digital 
techniques, which are already widely used 
in computers and data networks, to signal 
processing in television broadcasting. As 
well as investigating improvements in 
signal processing techniques, the research 
has also been concerned with methods of 
implementing digitally the various control 
functions associated with a camera 
channel. 

In the system being demonstrated, an 
EMI type 2004 professional-standard 
monochrome camera is used. The camera 
is standard except that a parallel output is 
provided from the head amplifier to feed the 
digital equipment. 


Davies 
appointed 
AWA’s Chief 
Scientist 

Formerly AWA's Chief Physicist, Dr L. 
W. Davies has been appointed Chief 
Scientist. 

He will administer the AWA Research 
Laboratory which embraces the Company's 
Physical Laboratory at Rydalmere and its 
Research Laboratory at Nortih Ryde. 

AWA Managing Director, Mr J. A. L. 
Hooke, who announced the appointment, 
said Dr Davis will continue in his capacity 
as Visiting Professor of Electrical 
Engineering at the University of New South 
Wales. 

Dr R. Collins has been appointed Chief 
Physicist and will assume control of the 
Physical Laboratory. 





Tomlinson 
wins overseas 
CCTV study 
tour 


Lance Tomlinson, Head of the 
Educational Technology Branch of the NSW 
Institute of Technology, is to leave in 
December for a five month study tour of 
TV / film workshops and audio visual facili¬ 
ties in the USA, England, Scotland and 
Sweden. The purpose of the trip, sponsored 
by the Australian Council for the Arts, is to 
study the use of closed circuit television 
(CCTV) for both education and recreation. 

Mr Tomlinson's recently completed 
CCrrV and video tape facility in Sydney will 
provide equipment and advice for teachers 
and students who wish to make their own 
TV productions, as contrasted with a studio 
which makes programs for teachers. As Mr 
Tomlinson said: 

‘Tn education, it is in the use of CCTV as a 
means rather than an end that there is an 
enormous potential to be explored. Under 
these conditions, it is not so much the final 
program that is important as the educa¬ 
tional side effects of making it. This ap¬ 
proach has application from primary 
through to tertiary level instruction and in 
almost all subjects. 

“In recreational situations, my interest is 
in the use of C(DTV and film making as an 
alternative means of self expression to writ¬ 
ing a drama. Because of the ability of both 
film and television to select what will be 
seen, for how long and from what angle, 
there is tremendous potential for comment. 

“We seem to be losing our capacity to talk 
to each other easily and to look about us 
with much interest. When these media are 
used in this way, it develops in the users the 
capacity to look more closely, more 
selectively at their environment, and 
communicate what they see to others." 

A number of overseas countries are 
already using CCTV in this way and Mr 
Tomlinson will be seeking answers to 
practical problems in organisation, such 
as: how to encourage teachers to use CCTV 


in this way; how to organise a recreational 
workshop; how many students can be ac¬ 
commodated; how many teachers are 
needed; how does one develop visual 
literacy; etc. 

An additional area he will investigate is 
the use of audio visual facilities in tertiary 
education, in particular, the kinds of equip¬ 
ment which are best to install in lecture 
theatres, lecture rooms, and in individual 
carrels to encourage most efficient use of 
audio visual teaching methods. 

The most recent innovation at the CCTV 
facility of NSWIT is a custom-built Mobile 
TV Trolley which provides complete 


videotaping facilities on a trolley small 
enough to by moved easily to any classroom 
in any of the outlying colleges in the 
metropolitan area. T^e trolley, which was 
made by Australian Video Engineering of 
Annandale (Sydney), contains a Sony AV- 
3600 Videocorder, two Ikegami picture 
monitors, an Ikegami vidicon camera and 
an AVE custom designed control panel. 

“Our next step in bringing the facilities to 
the user," said Mr Tomlinson," will be to 
buy portable video tape recorders and hand¬ 
held cameras which will enable teachers 
and students to film the action when and 
where it happens, and then return to the 
classroom for immediate replay and 
criticism." 

by Dick Levine 


New EE degree course 
at Caulfield 

The Council of the Victoria Institute of 
Colleges has given final approval to 
Caulfield Institute of Technology to teach a 
full time course leading to the award of the 
Degree of Bachelor of Engineering 
(Electrical). 

The Degree Course will be of four years 
duration with an entrance level to first year 
of HSC with Mathematics, Physics, 
CJhemistry and English subjects (or a 
Technical School Preliminary Course — 
also available at the Institute). 

In 1973, vacancies will exist at both first 
year and second year levels and interested 
students should contact Mr K. Edwards: 
Head of Department of Electrical and 


Electronic Engineering, 900 Dandenong 
Road, PO Box 197, Caulfield East, Victoria 
3145. 

Caulfield Institute of Technology as the 
centre of the VIC computer comples has 
outstanding computer complex has out¬ 
standing computer facilities. The Depart¬ 
ment of Electrical and Electronic 
Engineering has its own digital—analog 
computer laboratory in which the student 
can gain operational experience, including 
the use of time-sharing systems. In addi¬ 
tion, the Institute has a well-recognised 
Department of Electronic Data Processing. 

Mr Edwards has stated that it would be 
the policy of the department to continue to 
provide courses on a part-time day or 
evening basis wherever there was a 
demand for such courses. 
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turns the spotlight on 


Imperial Speaker 
Systems 


Miranda Hi Fi presents the full range 
X,, Marantz Imperial Bookshelf 

Systems from the most respected 
name in high fidelity. 

^ These high efficiency speaker systems 

bring out the ultimate in sound 
' reproduction .... even from amplifiers 
with modest power output. 

T What's more, Marantz Imperial Speaker 

Systems deliver clear, uncoloured 
sound the kind demanded by recording 
engineers, musicians and other audio 
professionals. So, if you're the type who 
judges a speaker by the company it keeps, you'll 
really like the Marantz Imperials. 

Let Miranda Hi Fi show you the elegantly enclosed, 
hand-rubbed walnut cabinets with matching grilles, 
these new Marantz speakers blend beautifully with 
any interior. And compact bookshelf styling 
allows you greater freedom of placement 

in your home. 

Illustrated is the Imperial 7, 
a three-way bookshelf system with 
12" Woofer, 372" Midrange, 1%" Tweeter. 

Power Rating: 30 watts continuous. 
Dimensions: 25 y 2 "H x 14y4"W x ir/i"D. 

Nominal Impedance: 8 ohms. 

Stand Optional. 


We invite you to come along to Miranda Hi Fi today for complete technical 
information and to select the model that is best for you. 

You cannot make a mistake when you buy at Miranda Hi Fi 

Shop 67, Top level, Miranda Fair, MIRANDA IM.S.W. - 525 6745 
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NEWS HIGHLIGHTS 


What’s new in radar 


Thin radar display 
uses LED matrix 

A completely new form of solid state 
radar display, which eliminates the 
conventional cathode ray tube, has been 
announced by Marconi Radar Systems 
Limited in the UK. 

The new display is based on the use of 
a matrix of light-emitting diodes and it 
approaches the very thin, “picture-on- 
the-wall,” type of display which has 
always been regarded as the ideal form 
of display presentation. The display 
itself is less than one inch thick, and, 
with its associated system, is easily 
capable of being let into an operator’s 
desk. 

The prototype system, developed in 
the Great Baddow Research 
Laboratories of GEC-Marconi Elec¬ 
tronics, takes the, form of a Distance- 
From-TTireshold Indicator, (DFTI) a 
small radar display used in the control 
tower to provide air traffic controllers 
with a radar picture of either the ap¬ 
proach or the take-off path, as an aid to 
safe and rapid clearances. 

The use of LED’s provides a bright 
display which can be seen without dif- 
ficidty in the high ambient light levels of 
an airfield control tower. Display bright¬ 
ness can be as high as 1000 foot- 
Lamberts. 

The complete display is only a fraction 
of the size of the equivalent cathode ray 
tube equipment, and it requires less than 
a twentieth of the power supply. This 
cuts down the heat dissipation of the 
complete system, and thus reduces the 
demand on air conditioning and cooling 
equipment. 

Marconi engineers predict that the 
reliability of this new t>q)e of display will 
be many times higher than that of 
conventional displays. The LED device 
is inherently very rugged and reliable, 
and even if one should fail, only a minute 
portion of the complete display would be 
lost, and it could be quicldy and easily 



replaced. Under normal operation, an 
aircraft track would have at least two 
diodes lit at any one time to give a direc¬ 
tional “tail” as it moves across the 
screen. 

The new display uses a matrix of 
gallium arsenide phosphide diodes, 
mounted in groups and wired directly on 
a double sided printed circuit board. The 
diodes are wired in “rows” and 
“columns” such that any one diode can 
be energised by supplying a voltage 
across one row and one column. The 
spacing of the diodes can be sufficiently 
close to provide V 4 mile resolution of a 
radar picture. 

Apart from a 5 volt, 15 watt power 
supply, the only inputs required for this 
display are the radar turning informa¬ 
tion and the raw radar signals, after 
they have been passed through a moving 
target indication system. 

The turning information is converted 
to a digital form, providing “x” and “y” 
co-ordinates of the radar range and 
azimuth throughout the scanning pat¬ 
tern. The radar video signals are passed 
through a target extractor unit, which 
provides an input to a small 512-bit 
central memory unit. As each radar 
signal enters the memory, the “x” and 
“y” position co-ordinates are stored, 
together with a time signal derived from 
a central timing clock. This time in¬ 
formation is used to control the effect of 
“persistence,” and the point at which 
each new signal is erased from the 
memory. 

The memory is scanned sequentially 
and the stored data used to energise 
appropriate diodes on the display. The 
switching current is reduced for each 
successive occasion on which a par¬ 
ticular stored position is scanned, to give 
the effect of a gradual decay in 
brightness, similar to the afterglow of a 
cathode ray tube. 

The memory is completely scanned 
400 times per second, at which rate there 
is no observable flicker on the display 
panel. 


Doppler breathing monitor 

A "contactless" breathing monitor 
which needs no electrode attachment to 
the patient has been developed by SE 
Laboratories Ltd, Eeltham, England. Its 
primary use is for warning of apnea, the 
unexpected breathing stoppage in small 
infants. Using doppler radar principles, 
the small detector is simply focused on 
the patient's chest and will operate 
through incubator covers or bed 
clothing. It can also be used for critically 
m adults. 



Continuous display 
weather radar 


A radically different concept in 
general aviation weather radar has 
been announced by the Bendix Cor¬ 
poration’s Avionics Division in Florida, 
USA. 

Called the RDR-1200 Weathervision 
system, the new Bendix 200-mile 
weather radar incorporates a digital 
display indicator that provides a con¬ 
tinuous picture of weather targets on a 
standara 4.3 by 3.3-inch CRT. 

With the new digital indicator, the 
pilot can observe target information at 
any time regardless of the scanning 
position of the antenna. Erasing and 
persistence decay, inherent in earlier 
systems, have been eliminated. 

Since the video signals from the 
receiver go through a computerised 
signal processing stage before being 
displayed on the indicator, noise and 
interference signals are eliminated. 
Only meaningful, easily interpreted 
target data appear on the indicator. 

The display looks more like television 
than radar. With continuous display of 
weather targets, the pilot can readily 
observe significant storm dynainics. He 
no longer needs to remember what .he 
saw on the last sweep and compare it 
with the next sweep to determine 
movement or changes in storm in¬ 
tensity. 

Bendix will offer its first RDR-1200 
radar systems with a 12-inch flat plate 
array-type antenna which provides the 
same system performance as parabolic 
antennas using twice the power output. 
Optional, larger sizes will be available 
later. 

The 12-inch flat plate antenna 
provides a 120-degree scan angle with 30 
degrees (plus or minus) line-of-si|ht 
stabilisation. It can be adjusted to give 
60 degrees (plus or minus) stabilisation 
by limiting the scan angle to 60 degrees 
for installation in highly manoeuverable 
aircraft. The antenna needs no 
pressurisation. 

The third element of the new system is 
a lOkW, X-band receiver / transmitter 
incorporating a coaxial magnetron, 
solid state modulator and passive TR 
(transmit / receiver) limiter. 

The entire system weighs 31 pounds 
and requires 3.5 amperes of DC power. 
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NEWS HIGHLIGHTS 


ion implantation used 
in mass production 

Hitachi in Japan has started mass 
production of UHF power transistors which 
have both emitter and base formed by ion 
implantation instead of thermal diffusion. 

This method differs from conventional 
methods in that the base is formed by ion 
implantation “riding over” the emitter 
after it is formed. This results in an ex¬ 
tremely uniform base width, improved 
uniformity of electrical characteristics and, 
as a result, a remarkable increase in yield. 

Six types are now in mass production, two 
for cable TV and four for mobile telecom¬ 
munications equipment. Typical charac¬ 
teristics are a maximum cut-off frequency 
of 2GHz and a maximum power output of 
8W at 500MHz. 

Hitachi has also developed silicon gate 
MOS technology using ion implantation. 
Application of ion implantation to formation 
of the isolation well of C / MOS LSI circuits 
has resulted in a number of advantages. 
Combined with the merits of the silicon gate 
structure, the new technique allows a 20 per 
cent increase in integration density, a low 
threshold voltage, a decrease in parasitic 
capacitance, improved uniformity in 
electrical characteristics and lower 
production costs. 

Hitachi’s new C / MOS developed for IC 



SILICON GATEC/MOS LSI CHIP is made 
using the ion implantation technique. The 
new method allows integration density to 
be greatly increased, improves per¬ 
formance and is cheaper. Photo is enlarged 
40 times. 

watches makes possible continuous 
operation for more than a year with a single 
1.3V mercury battery. 

Ion implantation makes it possible to 
build enhancement (E) and depletion (D) 
mode MOS transistors in the same chip. 
Compared to a conventional aluminium 
gate P / MOS, a new E / D MOS shift 
register that Hitachi has developed using 
ion implantation increases speed about 10 
times, requires only one-fifth the power and 
permits an increase in integration density 
of about 50 per cent. 


Computer-controlled crystal grower 



An automatic crystal growing machine 
which improves the quality of synthetic 
crystals for communication systems has 
been developed by Bell Laboratories 
engineers at Murray Hill, New Jersey, USA. 

The new system has been used to grow a 
type of garnet substrate material for 
magnetic “bubbles,” a new Bell 
Laboratories technology that may be useful 
for information storage in the Bell System’s 


electronic switching systems and in com¬ 
puters. 

This rare-earth garnet, called gadolinium 
gallium garnet, can be grown with greater 
control over the growth process and crystal 
diameter, and at lower cost than possible 
with manual methods. In the future similar 
automatic controls also may be adaptable 
to the growth of other kinds of crystals used 
in communications equipment. 

A man-made crystal formed by slowly 
pulling a crystal “seed” out of a container 
of molten material should be of uniform 
diameter in order to minimise defects. 
Control of crystal diameter ordinarily 
requires constant surveillance of the 
developing crystal by a skilled technician 
during a 20 -to -30 hour growth cycle. 

In the automatic system a digital scale 
records the weight of the molten material 
from which the crystal is drawn. These 
readings are used by the computer to 
calculate the rate of change of crystal 
weight which, in turn, provides an in¬ 
dication of the diameter of the crystal as it 
is formed. 

To maintain a uniform crystal diameter, 
the computer is programmed to alter the 
growth rate by continually adjusting the 
rate of change of power input to tlie furnace. 
These adjustments are made 
automatically, without the need for ob¬ 
servation or manual control by an operator. 
A computer system such as this could easily 
be used to control a multi-station crystal 
gro.wing facility. 
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More on light guides 

We have received more detailed in¬ 
formation from AWA concerning com¬ 
mercial development of the CSIRO’s light 
guide and AWA’s optical waveguides, on 
which we commented briefly in the last 
issue. 

Initially, development work will place 
emphasis on the more advanced CSIRO 
light guidance system, particularly on 
problems of launching of infrared radiation, 
and of coating and splicing the liquid-cored 
fibre. The Physical Laboratory and AWA 
Microelectronics at Rydalmere have 
already developed silicon PIN photodiode 
structures with adequate frequency 
response, which can form the basis of 
detectors. 

The guide or “light-pipe” consists of a 
continuous length of fused silica tube, a few 
thousandths of an inch (70um) in diameter, 
filled with a low-loss liquid such as per- 
chloroethylene. Data transmission rates of 
at least 100 Mbit / sec appear to be feasible 
with the light guides. 

Many applications are foreseen for the 
new communication medium, when fully 
developed, as repeater stations are unlikely 
to be required for lengths of light-guide up 
to several kilometres. 

The AWA invention stems from ex¬ 
perimental work in the Physical Laboratory 
carried out since 1962, on aspects of anodic 
oxidation of metals such as aluminium. 
Anodic films have been used at Rydalmere 
in the construction of experimental cold 
cathodes, and have also been shown to 
behave as electrets. 

In April 1971 a scheme was devised for 
applying thin self-supporting anodic oxide 
films to the construction of known forms of 
light guide, in which the electromagnetic 
energy is located in the free space on either 
side of the thin dielectrk! film. Ex¬ 
perimental investigations have shown that 
such films can be fabricated in thicknesses 
as small as 300 Angstrom units (0.03um) ie, 
as small as 150 molecules thick. However, 
experimental lengths of the AWA light- 
guide have yet to be built and tested. 



PASSION FOR SOUND PAYS OFF. Paul 
Dixon's lifelong passion for sound and 
electronics has resulted in his building up 
one of the best equipped recording studios 
in Melbourne. Dixon Recording Studios, 
housed in a converted factory, has one 
studio large enough for an orchestra. Dixon 
(aboveland his associate, John O'Halloran, 
have been experimenting and modifying 
the studio for three years, using pop groups 
as a medium, and now feel "ready for 
anything." 
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TEAlTs new miritl-treck 
decks are the fourmest. 


TEAC was the first to introduce four-channel decks, long before 
any others were around. Now we introduce the incomparable 
A-3340: destined to be the fourmost. 

A proven pro, this deck combines the best features of TEAC's 




TEAC. A SOUND IDEA 

Australian Distributors: 

Australian Musical Industries Pty Ltd 
155 Gladstone St., 

South Melbourne Vic. 3205 

Ph. 69-7281 

619 Pacific Highway, 

St Leonards, NSW 2065, Ph. 439-5752 


With the optional AX-20 
mixdown panel. Simul-Sync 
recording can be dubbed 
down to two-channel stereo 
or mono demos 


If you prefer slightly less 
four-channel sophistication, 
take a look at our new A-2340. 
It's like the A-3340 but with 
IVi and 3% ips speeds, and 
takes 7-inch reels. 

If you want the fourmost, 
you owe yourself the best- 
a TEAC A-2340 or A-3340. 


If you'd like to know 
more, write to us for 
the TEAC Catalogue, 
price list and 
franchised 
dealer 
list. 


AMI 142 


forerunners. At first glance, you're struck by its audio sophistication. 
It's professional 1014" deck with 15 and 7^! ips speeds, and it 
delivers "four-in-hand" versatility. TEAC's Simul-Sync system for 
recording individual instruments separately at any time, all in 
perfect sync. Added to its "one-man-band" recording ability, the 
3340 records superh four-channel stereo, as well as regular 
two-channel stereo and %-track mono. 


AX-20 
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Video LP disc 
uses 

laser pickup 


A major design breakthrough in home video players has 
been demonstrated by engineers at the Philips Video 
Research Laboratories in Holland. The Video Long Play 
(VLP) player uses an inexpensive helium-neon laser to 
extract information for 45 minutes of video programming 
from each side of a 12 inch pressed vinyl LP record. 



The Philips VLP system combines a 
pulse-code recording technique with a 
ISOOrpm turntable speed to obtain the 
required signal output density for video and 
audio playback. It is similar to the ap¬ 
proach taken by Teldek (Telefunken/- 
Decca) for the system they plan to market 
late next year» except that the VLP system 
has no contact between pickup and disc, 
and due to microscopic pulse recording 
techniques combined with optical tracking 
during playback, the VLP disc , can hold 
over 45,000 images on a side. 

The VLP system is extremely simple and 
flexible in use, providing for stills, slow 
motion and even reverse-motion pictures. 
With no record contact, it can replay still 
frames indefinitely without record wear. 

Philips hopes to produce the system for 
the mass market within two to three years. 
A player is likely to cost about $400 to $500, 


with the VLP discs priced close to that of 
conventional audio (hscs. 

The low price of pressed discs should 
make the system a major competitor for 
the video tape cartridge, as pre-recorded 
magnetic video tapes are much more ex¬ 
pensive to produce, at least by present-day 
methods. The video tape systems, however, 
have the advantages of allowing Uie user to 
record colour TV programs directly off the 
air “for free” and to make their own home 
movies with a video camera. The discs are 
pre-recorded for playback only. 

The video long-playing record is of 
normal LP size and is made from a similar 
material. The information is stored on the 
record along a spiral-shaped track. It is 
played at a speed of 25 revolutions per 
second. Each turn of the track contains the 
information needed to reproduce one 
complete image. 



PHILIPS 


The way in which the information is 
stored along the track is completely dif¬ 
ferent from that in normal gramophone 
records. The track on the VLP record 
consists of a “string” of microscopically 
small oblong pits. All pits are equal in depdfi 
and width, and their variation in length and 
distance from one another contains all the 
pulse coded information required, such as 
brightness, colour, synchronisation and 
sound. 

As shown in the example illustrated, 
luminance information is coded by varying 
the distance between corresponding points 
in successive pits and the chrominance 
information is carried by varying the length 
of the pits. During playback the pit pattern 
is converted into a train of pulses con¬ 
stituting the carrier. Luminance in¬ 
formation will frequency modulate the 
carrier and chrominance information will 
be conveyed by pulse duration modulation. 

In the VLP record player an extremely 
small spot of light is used instead of a pick- 
up stylus. The spot is centred on the track 
by means of an opto-electronic control 
system which obviates the use of a 
mechanical groove for guiding purposes. 
This system allows for an extremely small 
track pitch. 

The opto-electronic tracking mechanism 
makes &e apparatus surprisingly flexible. 
A picture can, for instance, be “frozen” 
whenever required; picture sequences can 
be speeded up, but also played back in slow 
motion, even to the extent that the program 
can be viewed picture-by-picture. Reverse 
motion is also possible. Furthermore, 
certain parts can be easily and im¬ 
mediately selected from a program. During 
slow motion, etc, the reproduction of the 
sound signal can be suppressed. 

When the spot of light scans the track, 
light reflected by the record (which is 

Schematic drawing of the new Philips VLP 
system: (l)video LP record, (la)pattern of 
pits, (2}spring suspended lens with 
automatic focusing of light beam, (3)hinged 
mirror for following the track, (4)beam 
splitting prism, (SIphotodiode and (6)laser 
light source. 
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VLP PLAYER, shown above in operation 
with a colour TV set, is as simple to operate 
as a gramophone. Highly reflective 
metallised record (right) is cheap and easy 
to produce. 

metallised for high reflectivity) strikes a 
photodiode. The pulse code modulation 
resulting from the light beam angle being 
altered by the series of pits in the record is 
converted into electrical pulses, then fed to 
decoding and signal processing circuits 
which produce a video signal that can be 
coupled directly to the aerial terminals of 
an ordinary TV set without modification. 

In order to obtain a signal that is suf¬ 
ficiently free from noise, a light source of 
high intensity is required. The small, 
inexpensive helium-neon laser used for this 
purpose can be mass-produced by means of 
a new, specially developed production 
method. 

Manufacture of the VLP record closely 
resembles that of gramophone records. A 
compound similar to normal gramophone 
record material is pressed between moulds. 
Polygram is now adapting the production 
process to the special requirements of the 
VLP record. After pressing, the records are 
coated with a thin, reflecting layer of 
aluminium. 

“Cutting” the master record takes only 
as long as the duration of the program. 
Therefore, output from normal TV 
cameras, video tape recorders or movie 
cameras is compatible with the production 
process. All this contributes to keeping 
production costs low. 

The VLP record pressed in this way is of 
sub-micron precision with regard to the 
pattern of pits. As far as the somewhat 
more macroscopic magnitudes are con¬ 
cerned, such as centring and evenness, 
requirements can be considerably less 
stringent, thanks to the opto-electronic 
tracking system. 

Electron microscope photo, upper right 
shows shape of pits, which are orily 0.1 Sum 
(micrometre) deep, 0.5 to 1 um wide and 
0.75 to 10 um long with 500 spiral tracks 
per mm. Drawing at right illustrates how 
pits convey chrominance and luminance 
information. 



now you 
can buy 

our OPTO¬ 
ELECTRONIC 

OEVICES 
over the 
counter... 

any of our 
appointed 
distributors wiii 
give you the 
service you need... 

HEWLETT-PACKARD 
AUSTRALIA PTY. LTD., to 
further improve service to 
their customers have 
appointed the foliowing 
distributors for their range of 
solid state displays, light 
emitting diodes and other 
opto-electronic devices. 

DISTRIBUTORS 

VIC. 

RADIO PARTS GROUP. 

562 SPENCER STREET, 

WEST MELBOURNE, 3003. 

PHONE; 329 7888, 30 1251. 

W.A. 

GENERAL ACCESSORIES, 

46 MILLIGAN STREET, 

PERTH, 6000. 

PHONE: 22 2411. 

BUT YOU CAN STILL BUY 
FROM US . . . 

These distributors will handle ‘over 
the counter’ quantities. Bulk orders 
and special negotiations should be 
referred to the HEWLETT-PACKARD 
AUSTRALIA PTY. LTD. office In your 
state. 

HEWLETT-PACKARD AUSTRALIA 
PTY. LTD., 22-26 Weir Street, GLEN 
IRIS, 3146, Victoria. Telephone: 

20 1371 (6 lines). Other offices in 
Adelaide, Brisbane, Canberra, Perth 
and Sydney. Also Auckland and 
Wellington, New Zealand. 

P 

HEWLETT JO] PACKARD 

mm goaoi V4638 
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Fairchild Power means more watts for your 
money. And more reliable watts too, because only 
Fairchild build power transistors in Australia using 
rugged reliable big chip silicon Bimesar™ technology. 
High power amplifiers at lower cost. 

Smaller, lower cost heat sinks. 

High current, high voltage capability. 

Low saturation voltage. 

Maximum safe area at high junction 
temperatures. 

Complementary pairs. T03, T05, T066 
packages. 

Fairchild Power: the luck’s on your side. 





Max. 

Power 

T.C. 250 C 

Product 

Polarity 

Package 

‘-''CEO 

Vc^Sat 

'’FE 

115W 

2N3055 

NPN 

T03 

60 

1.1 V @ 4 Amp 

20-70 @ 4 Amp/4 V 

115 W 
115W 

AYS149 
AY9149 

NPN 

PNP 

T03 

T03 

60 

-60 

1.1 V @ 4 Amp 
1.1 V @ 4 Amp 

20-150 @ 4 Amp/4 V 
20-150 @ 4 Amp/4 V 

115 W 
115 W 

AYS150 
AY9150 

NPN 

PNP 

T03 

T03 

40 

-40 

1.1 V @ 4 Amp 
1.1 V @ 4 Amp 

20-150 @ 4 Amp/4 V 
20-150 @ 4 Amp/4 V 

35W 

35W 

AYS170 
AY9170 

NPN 

PNP 

T066 

T066 

40 

-40 

1.5 V @ 3 Amp 

1.5 V @ 3 Amp 

Typ. 30 @ 3 Amp'/4 V 
Typ. 20 @ 3 Amp/4 V 

35W 

35W 

AYS171 

AY9171 

NPN 

PNP 

T066 

T066 

60 

-60 

1.5 V @ 3 Amp 
1.5 V @ 3 Amp 

Typ. 30 @ 3 Amp/4 V 
Typ. 20 @ 3 Amp/4 V 

25W 

2N3054 

NPN 

T066 

55 

1 V @ Amp 

25-100 @ 2 Amp/4 V 

low 

low 

AYS139 
AY9139 

NPN 

PNP 

T05 

T05 

40 

-40 

.6 V @ 1 Amp 
.6 V @ 1 Amp 

Typ 45 @ 1 Amp/2 V 
Typ 35 @ 1 Amp/2 V 

lOW 

low 

AYS140 
AY9140 

NPN 

PNP 

T05 

T05 

60 

-60 

.6V ® 1 Amp 
.6 V @ 1 Amp 

Typ 45 @ 1 Amp/2 V 
Typ 35 @ 1 Amp/2 V 



AUSTRALIA PTY. LTD. 


Melbourne: 420 Mt. Dandenong Rd., Croydon, Vic. 723 4131. 
Sydney: 37-43 Alexander St., Crows Nest, N.S.W. 4394355. Adelaide: 

Nth. Terrace House, 19 Nth. Terrace, Hackney, S.A. 424482. New Zealand: 
Fairchild New Zealand Ltd., 1 Gordon Rd., Otahuhu, N.Z. 69299. 

Distributors: Melbourne. Radio Parts Group. 329 7888, J. H. 
Magrath & Co. Pty. Ltd., 663 3731, Warburton Frank!, 69 0151. 

N.S.W. Geo Brown & Co. Pty. Ltd., 297031, General Accessories, 73 0211. 
A.C.T. Electronic Components Pty. Ltd., 95 6811. Queensland. Douglas 
Electronics Pty. Ltd., 978222. South Australia. General Accessories, 
234022, Hills Electronics Telefix, 463832, Gerard & Goodman Pty. Ltd., 

23 2222. New Zealand. John Gilbert & Co. Ltd., 30 839. Perth. Warburton 
FrankI, 618688. 

Stockists: N.S.W. Dick Smith Manufacturing Co., 43 1414, 

Martin de Launay Pty. Ltd., 29 5834. N.Z. Tisco Ltd., in Wellington, 
Christchurch. Dunedin. Hamilton. Hastings & Palmerston North. 
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Adrian Ettlinger talks about: 


Automated TV broadcasting 


Adrian Ettlinger, CBS Television’s 
“idea man’’, visited Australia 
recently for a nationwide tour of our 
TV broadcasting facilities. Now an 
independent consultant, Mr Et¬ 
tlinger is primarily concerning 
himself with computer based TV 
studio automation and with 
automation of theatrical lighting. 
Dick Levine talked with him upon 
his arrival in Sydney. 

DL: Mr Ettlinger, your invention best 
known to Australians would undoubtedly be 
the video disc, which is widely used here for 
instant replays of sporting events. Is it true 
you won an “Emmy” award for its 
development? 

Ettlinger: The video disc won an “Em¬ 
my” award in 1%6 and I accepted the 
award for CBS and MVR Corp, the co¬ 
developers. I conceived the original idea for 
CBS, but am not listed officially as the 
inventor. MVR did most of the development 
work and it was later commercially 
produced by Ampex. 

DL: What are your major inventions in 
connection with television broadcasting? 

Ettlinger: I invented the CBS / Memorex 
automated video editing system, the first 
computer based automated lighting 
system, and was co-inventor of the CBS 
automatic colour corrector for video tapes. 
Back in 1960, I was project manager and 
software designer for the first computer 
based TV automation system at KNTX 
Hollywood, a CBS network station. In 1964 
we automated the CBS New York studios, 
including much of the network switching 
function. 


DL: I assume the timing of your visit has 
something to do with our country’s decision 
to introduce colour television. 

Ettlinger: It does, but only indirectly. If a 
station or network is considering major 
redesign of its facilities, in this case for the 
introduction of colour TV, then it is an ideal 
time to add an automated switdiing 
system, or at least to plan for one in future. 
Switching automation is not mandatory for 
colour broadcasting, but it has a big ad¬ 
vantage in that it leaves more time for 
station personnel to attend to the special 
problems of colour which demand human 
judgment. More signal monitoring is 
needed with colour and colour matching 
controls must be manned. 

DL: What does an automated television 
switching system do? 

Ettlinger: Stations have a very uneven 
work load for personnel, with long lapses 
while films or tapes are running, then 
“panic periods” during which several 
commercials, a live station break and 
maybe live news must be programmed in 
within a few minutes. Automated switching 
completely takes over the audio and video 
switching functions during these panic 
periods and can be programmed in advance 
to do the whole day’s switching. 

DL: What sort of equipment is involved? 

Ettlinger: It comprises two main sec¬ 
tions: an audio/video switching matrix, 
which is designed for either automatic or 
manual operation and a computer based 
central controller. The video matrix is 20 
inputs by 4 outputs and the audio matrix is 
30 inputs by 4 outputs. Input instruction is 
by keyboard and a CRT display gives visual 
indication of what is happening on air and 
what is coming up. The minicomputer is a 
Digital Equipment PDP8 with a Philips- 


Automated TV display format, left above, 
shows "on air" data as well as 15 upcoming 
events. Photos of Mr Ettlinger, above and 
on next page, were taken by photographer 
Alec Iverson during our conversation. 

type magnetic tape cassette for memory. A 
large operating system would usually have 
a disc memory, with the cassettes used for 
library storage or computer program 
loading. 

DL: A Digital Equipment PDP8 seems 
like a lot of computer to take care of a few 
switching functions. Wouldn’t an especially 
designed controller be simpler and 
cheaper? 

Ettlinger: Simpler things have been used 
for several years, mostly “one break” 
setups, but you soon find lliat if you want to 
program a whole day’s schedule — or 
several days ahead — and include some 
data handling facilities, you need the 
flexibility and memory associated with a 
minicomputer. Also, a minicomputer can 
be tied in with a company’s main data 
processing computer to receive in¬ 
structions and to feed back business data 
for billings, etc. 

DL: If a company has a large business 
data computer, why not also use it to 
control the television switching function? 

Ettlinger: That’s been tried too. Many 
American television stations have business 
data computers as they depend heavily on 
accurate and efficient handling of large 
amounts of financial data. It seemed logical 
to combine functions. Now, however, low- 
cost minicomputers are universally used. 
The entry of daily switching data into the 
minicomputer system is then ac¬ 
complished through data communication 
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"Feature 
programs on 
colour video 
tape will 
soon be 
commonplace 


channels, which are standard options for 
both business computers and minicompu¬ 
ters. 

DL: Do you have a commercial interest 
in automated TV switching equipment? 

Ettlinger: Again, only indirectly. I was 
invited here by a company called 
Australian Video Engineering which is the 
local distributor for a Californian firm 
called the Grass Valley Group, Inc. The 
Grass Valley Group builds an automated 
switching system, the APC 2000, which is a 
more versatile pre-packaged version of the 
sort of systems I installed for CBS. Since I 
was a consultant to the Grass Valley Group 
on the design of the APC 2000, Australian 
Video Engineering asked me to advise 
interested local stations on switching 
automation. 

DL: “Grass Valley Group’’ is a rather 
strange name for an electronics manufac¬ 
turer. Could you tell us how it came about? 

Ettlinger: Grass Valley is the name of a 
small California town in the foothills of the 
Sierra Nevada mountains west of 
Sacramento. The founder of the company 
loved the area so much he decided to 
establish the factory there so he could live 
nearby. It is an outstanding location and a 
good example of industrial decen¬ 
tralisation. 

DL: Earlier you mentioned colour 
matching as one of the jobs which required 
personal judgment. As you know, we have 
decided in favour of the PAL system over 
NTSC. After watching both, it appears to 
me that the variations in colour matching 
at the point of transmission far outweigh 
any colour variations which might be 
caused by the type of system used. This 
seems to make the differences between 
PAL and NTSC hardly worth arguing 
about. What’s your opinion? 

Ettlinger: Unfortunately I’ll have to 
agree that there are wide variations in 
colour balance between different programs 
and between programs and commercials. 
This is due to the variation in 
material: video tape vs film, one type of 
film vs another, weather conditions during 
filming, etc. These variations do outweigh 
the differences between systems under 
ideal conditions. In practical use, however, 
if reflections, poor antennas and other 
signal distortion sources are present, the 
PAL system will outperform NTSC every 

Example of a computer based switching 
automation system is this Grass Valley 
Group APC 2000. The video switching 
pane! and computer keyboard are contained 
in the console unit. Printer at right keeps 
the station log and notes any differences 
from pre-programmed sequences. 


time. In my opinion, SECAM is even more 
forgiving of system distortion, but it has 
other problems. 

DL: Have the major stations in the US 
done anything about improving colour 
balance? 

Ettlinger: One solution being tried is a 
program of standardisation of source 
material, but this is hard to enforce in the 
case of advertising material. Another 
answer is the automatic colour corrector I 
co-invented with Ren McMann for CBS. The 
colour corrector will electronically match 
the colour balance of any video tape with an 
arbitrary standard. It is becoming ac¬ 
cepted in the industry, but we are getting 
resistance from the “purist’’ engineers 
because they can’t always get what they 
feel is perfect balance. In any automatic 
system, some compromise is necessary. 

DI.: I imagine many of the colour mat¬ 
ching problems would be solved if all 
source material was made directly on video 
tape. Why is this so long in coming? 

Ettlinger: Colour videotape is very 
difficult and time-consuming to edit, as 
compared to film. However, I expect a 
more rapid switchover as more studios get 
the CBS / Memorex automated videotape 
editing system (CMX). A 90-minute feature 
takes about a month to to edit on existing 
tape editors The same feature can be 
edited in about 12 days with the CMX, which 
is a computer-based system with disc 
drives that can store up to 30 minutes of 
material. The editor simply decides the 
sequence of the stored segments and the 
computer puts them together and matches 
colour. 

DL: What new automation can we expect 
for television studios? Are you working on 
any new concepts at the moment? 

Ettlinger: My interests at the moment 
are mostly in the design of equipment to 
automate studio lighting. Much has been 
done in the past few years to improve 


control of theatrical and TV studio lighting, 
such as multiple-scene presetting systems 
which employ big banks of potentiometers 
as memory storage devices. I am concerned 
with automating these with sophisticated 
electronic memory systems using a 
minicomputer. 

DL: You mean the lighting cues of an 
’entire production are in memory and it runs 
automatically? What happens if someone on 
stage misses their cue? 

Ettlinger: It’s not quite that automatic. 
TTie entire set of cues is in memory, but the 
operator manually controls a small pair of 
faders to change from one cue to the next. 
As each fader handle is brought to zero the 
computer program automatically loads it 
with the cue to follow the one currently 
operating on the opposite handle. Random 
changes can be made at any time, or the 
sequence altered by means of the 
display / controller. 

DL: It seems to me the operator would 
have to change details for each cue almost 
constantly during rehearsals. Isn’t this 
cumbersome? 

Ettlinger: To solve that problem we use a 
CRT display / controller and light pen. He 
can view an entire cue set-up and make 
changes instantly — even choose the exact 
intensity of all the individual lights in the 
scene. Since the cues are not stored in 
sequence in the memory, he can adjust any 
cue whenever he wishes and it will still be 
loaded onto the faders in correct sequence. 

DL: Mr Ettlinger, thank you for talking 
with us abput your interesting career in the 
television industry. We hope you enjoy your 
visit to Australia. 

Ettlinger: It has been a pleasure. If your 
readers show an interest in automated 
switching and lighting I will be happy to 
supply you with information for a more 
detailed article on the subject. As you can 
see, I enjoy talking about it. ® 
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Give or get these for 
a really happy Christmas 

(and amuse yourself during the holidays) 




500 PAGE POCKET BOOK 
The world famous Philips reference book 
gives data on ail their products, components 
etc and a whole host more. And it only costs 
$2 (P&P 30c) 


DSE MULTITESTER 
High sensitivity — 20,000 ohms per volt, 
17 ranges DC volts from 5 to 2.5 kV, AC 
from 10 to 100 V, DC current to 250 mA, 
resistance to 6 Meg. Capacitance to 0.1 uF 
A versatile troubleshooter at 


NEW SPACE AGE PHOTOCELL KIT 

Uses satellite ceils, 7 in the kit plus 24 page 
book. Circuits for radios transmitters etc 
Cells will drive mini electric motor M 
Fraction of true value and only at Dick's 
$10.95 (motor for direct solar cell operation 
$6.50) (P&P 30c both items) 



Two popular ones from G.E. 'EXPER¬ 
IMENTERS MANUAL' covers fundamentals 
in the first 46 pages then over 40 interesting 
experiments — amps, speed controls, elec¬ 
tronic dice etc etc. 250 pages for $3.40 
(P&P 30c) 

TRANSISTOR MANUAL, latest edition has 
over 650 pages covering theory through to 
specifications. Circuits too for everything 
imaginable. Umited quantity only at $3.50 
(P&P 



50 IN 1 KIT 

Build 50 interesting circuits and learn the 
principles from 58 page manual. Then 
design your own radios, alarms etc. Complete 
with relay, speaker, meter etc. Value at 
$21.95 (P&P $1) 



EVERYONE NEEDS ONE 

Dick's catalogue is absolutely essential. With 
FREE discount vouchers, FREE pre-paid 
order form. Hi Fi, amps, tapedecks, amateur 
gear, aerials, 1000's and 10(X)'s of 
components, test gear, data, formulae, 
symbols, toots. All at the lowest prices 
possible. The greatest bargain ever at 50 
cents (you should save that easily on your 
first orderlU 


EVERYTHING FROM A 6 CENT 
DUST CORE 

Dick stocks everything at his wholesale 
premises in Gore Hill (near Channel 2). 
Plenty of parking. 2 hour Mail Order with 24 
hour STD service. Call NOW to avoid disap- 
pointnnent. DICK SMITH WHOLESALE 
COMPANY 162 Pacific Highway, Gore Hilt 
2065. 439^5311 



THE ULTIMATE KIT '150 IN V 
Fantastic educational kit for everyone — even 
professors can benefit from this one! 150 
experiments without a soldering iron. Just 
about the only thing you can't build is a 
T.V. set. Comes in a wooden case and is 
phenomenal 
value at 
$35.95 
(P&P $2) 


Dear Santa Dick. Please send me your 

■ Catalogue for a Happy Christmas. I 
enclose 50 cents towards the cost (stamps 

■ will do) knowing that it contains special 
50c discount vouchers. 


■ Name 

I Address , 

■ . 

■ . 


Postcode 

Catalogue 


■ Catalogue goes at NO CHARGE to m 
organisations, radio dubs schools ate applying ■ 
on offidal letterhead. 
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VIC. Danish Hi-Fi 82 4839 N.S.W. Convoy International 357-2444 

63 6930 

S.A. Sound Spectrum 23 21 81 W.A. Leslie Leonard's Hi-Fi 22 43 04 
A.C.T. Duratone Hi-Fi 81-2549 OLD . Brisbane Agencies 219-139 


Simple instructions on how to make the speaker 
cabinet and a description of the wiring and 
mounting of the speaker units are included with 
all Peerless Kits. 

The result — a genuine Peerless Hi-Fi loud¬ 
speaker system of high technical quality to 
satisfy your demands. 

Beetlessr 

H, Quality from Copenhagen 


Available from: 


Five pieces of chipboard and a number of lists 
are glued together to form a cabinet which can 
be later painted, veneered or simply covered 
with an imitation-wood paper. The cabinet is 
filled with sound absorbent. 

A ready-cut Front Board is available. 
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FM FOR AUSTRALIA - At last! 


Just before this issue went to press, the Postmaster-General, Sir Alan 
Hulme announced that the Government had accepted the recommendation 
of the Australian Broadcasting Control Board to set up a frequency 
modulation broadcast service. With the potential for noise-free, high quality 
stereo sound, the new system is likely to become a reality in about five or six 
years time. 


The announcement comes as the 
culmination of more than 25 years of con¬ 
troversy as to whether Australia should or 
should not have an FM broadcasting ser¬ 
vice. 

In fact, however, neither the timing nor 
the content of the announcement came as 
any great surprise. There was every reason 
why the announcement should be made by 
the Government before the elections. We 
had long ago tipped that the service would 
be set up on the UHF band and that it would 
follow the establishment of colour 
television. 

It is interesting, now, to look back over 
the events which have led to these decisions. 

1947: A false start 

In 1947 it was decided to carry out trials 
with FM broadcasting in the very high 
frequency band, to enable a study to be 
made of the propagation effects of FM in 
typical areas and to obtain experience in the 
design and performance of FM equipment. 
The decision stemmed from a report by a 
Parliamentary Standing Committee on 
Broadcasting. 

Experimental transmitters were set up 
by the Post Office in Sydney, Melbourne, 
Brisbane and Adelaide. Transmissions in 
FM totalled about 84 hours a week from the 
experimental stations in the four cities. 

In 1948, amendments made to the 
Broadcasting Act explicitly prohibited the 
use of FM by any commercial station. This 
was repealed in 1956. 

Following the repeal, the Australian 
Broadcasting Control Board held a public 
inquiry into the matter of “the introduction 
of broadcasting services by stations in the 
VHF band and using frequency 
modulation.” The Board, by advertisement, 
in daily and trade newspapers, invited 
evidence from interested people and 
organisations. Only nineteen persons 
presented evidence although a number of 
written statements were received. 

On the evidence submitted, the Board 
concluded that there were practical ob¬ 
jections to the introduction of FM broad¬ 
casting, one of the main difficulties stem¬ 
ming from the fact that television services 
had commenced in the capital cities and 
were to be extended to a number of country 
areas — a development which affected 
basically the matter of frequency channels 
available in the VHF band. 

In reaching this conclusion, the Board had 
before it the findings of the 1954 Royal 
Commission on Television, which had 
recommended that television should be 


♦This historical survey was condensed from a 
speech in the House of Representatives by 
the Postmaster General Mr (now Sir) Alan 
Hulme, June 6, 1968. 


developed in the very high frequency band. 
Although at the time only seven VHF 
channels were available, subsequent 
reallocation made three additional channels 
available — a total of ten. When the 
Government decided to extend television to 
thirteen country centres, and to provide for a 
national and at least one commercial 
station at each centre, it became clear that 
ten channels would be insufficient for 
proper development of television in the VH 
F band. 

This problem was investigated thoroughly 
by a technical conference arranged in 1960 
by the Australian Broadcasting Control 
Board as part of its hearing of the ap¬ 
plications made for commercial television 
licences for thirteen provincial and country 
areas. 

One of the questions posed was whether 
adequate space could be found for television 
to expand within the VHF band or whether a 
partial or complete transfer to the UHF 
band might be necessary. The general view 
of the conference was that television should 
be extended within the VHF band. 

In its report to the Government dated 
August 1960, the Australian Broadcasting 
Control Board expressed the view that 
thirteen VHF channels would be necessary 
for television expansion and that the 92- 
108MHz reserved for FM broadcasting 
might be used to provide two of these 
television channels. The Board pointed out 
that the alternative was to use channels in 
the ultra high frequency band immediately, 
a course which has been strongly opposed in 
many quarters and which experience 
overseas had shown to have inherent 
disadvantages for television compared with 
the VHF band. 

In the meantime, the then Postmaster- 
General, Sir Charles Davidson, had an¬ 
nounced his intention of appointing a Radio 


For the most part, the testimony followed 
closely along the predicted lines: 

• No one became particularly stirred up, 
provocative or excited. It was largely a 
restatement of sentiments and facts that 
had been aired many times before. 

• It was a public inquiry but the public were 
not noticeably involved. The press gave it 
limited coverage, out of a sense of duty, and 
to get some “mileage” from the reporters 
who had been sent to cover the proceedings, 
proceedings. 

• Some witnesses stressed the technical 


Frequency Allocations Review Committee 
to examine the allocation of frequencies for 
all types of radio services following an 
International Frequency Conference in 1959 
in Geneva. That Committee, under the 
chairmanship of Professor Huxley, was 
asked to suggest methods by which ad¬ 
ditional television frequencies could be 
obtained. 

In its examination of the frequency 
problem, the Committee found that the 
number of fixed and mobile radio services 
used by business and essential services was 
growing rapidly. Professor Huxley's 
Committee concluded that, by using two 
channels which had been reserved for FM 
broadcasting, they could just meet the 
requirement of thirteen television channels 
in the VHF band and make reasonable 
provision for the growth of fixed and mobile 
services between 92 and 94 MHz. 

The Postmaster-General stated at the 
time that he was aware of the suggestion 
that a frequency in the 92-94MHz portion of 
the band might be made available to allow 
the FM transmissions to continue. 
However, quite apart from the reduction in 
frequency space for the fixed and mobile 
services, undesirable interference effects to 
reception of television would occur in some 
areas. It was therefore not possible to have 
thirteen channels for television in the VHF 
band without closing down the FM broad¬ 
casting transmissions which had never been 
on anything but an experimental basis. 

Even were it practicable to continue 
operation of the FM stations in the VHF 
band, it would be quite impracticable to 
expand the FM service throughout the 
Commonwealth because of the 
requirements for television and others. 

Following the announcement of the ter¬ 
mination of the experimental FM trans¬ 
missions, representations were made to 
the Minister by about 200 people. In ad¬ 
dition, the Minister received some petitions, 
one of which contained 400 signatures. The 
Australian Broadcasting Control Board 
received about eighty letters from listeners 
— many of whom were interested in high 
fidelity reception — members of the radio 
industry, trade journals, and so on. 


advantage of FM broadcasting, in terms of 
quality of reproduction, stereo facility and 
freedom from noise interference. 

• Some stressed the number of channels 
that would become available with FM, 
opening the way for cultural, religious and 
minority-interest programs that cannot be 
accommodated readily in the present 
medium-wave AM system. 

• Some stressed the need for a greater 
variety of programs — noise-free programs 

in the country areas. Attention was 
(Continued on page 55) 


1971: Perhaps we’d better take another look! 

In March 1971, the Australian Broadcasting Control Board held a further 
inquiry into FM broadcasting for Australia. Overall, it was a low-key 
operation, which caused us to report it as follows in our May 1971 issue. 
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Hessey products 

are specified. 



In the field of sound 
reproduction, 
Piessey has but one 
aim: to produce the 
best in high fidelity 
equipment without the handicap of high costs. 
Piessey professional recording machines have 
become standard equipment in broadcasting 
and sound studios throughout the world. 


Manufacturers of high 
quality radios and record 
playing equipment 
j choose Piessey com- 
^ Jponents as a matter 
'-J^ of course. 

Hi Fi enthusiasts have 
learned that Piessey loudspeakers, kits and 
enclosures meet their demands for 
perfection without injuring their wallets. 
Piessey has a long standing reputation for 



PLESSEY # 
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perfection to protect... we cannot 
compromise on quaiity 
or fidelity in our products. 

The Piessey Pacific group ^ 
in Australia is part of the 


giant Piessey company 


based in the U.K. Their 
interests range over the ^ 
broad fields of compon- ^ 
ents, equipment and ^ 
systems for the telecommunica- ^ 
tions, electronics, aerospace, 
hydraulics 
and related 





















Add Two Extra Channels 
to your stereo ^em 


Here’s a simple little decoder unit that will allow you to sample some of the 
pleasures of four-channel reproduction without having to dig too deeply 

into your wallet. It will provide acceptable decoding of matrixed records NEVILLE WILLIAMS 

currently on the market but, more importantly right now, will add a whole ^ 

new dimension to your existing record library. Get it going and our tip is 
that you won't want to part with it! 


WeVe said quite a lot about four-channel 
reproduction in past issues and it should be 
sufficient to recapitilate here only briefly to 
provide a background to the present 
project. 

^ It seems almost certain that four-channel 
reproduction will feature very large in the 
future of high fidelity reproduction and that 
it will be introduced to the mass market by 
way of the disc. Tape isn’t strong enough yet 
to effect a revolution on its own but tape will 
follow suit and, in due course, the tape / disc 
tussle will continue on the four-channel 
arena. 

Right now, the problem of the’ four- 
channel disc is one of standards. On one side 
a powerful group headed by RCA in 
America and JVC / Nivico in Japan is 
backing what they call the “discrete” 
system — in which some of the essential 
information is imposed on a high 
frequency carrier modulated onto ttie 
groove walls along with more conventional 
audio modulation. 'Hie method requires a 
special pickup and a special demodulator 
but it produces a high order of separation 
between channels. 

A powerful rival group headed by CBS in 
America and Sony in Japan is backing the 


“matrix” method — techically less am¬ 
bitious but more convenient and possibly 
adequate to the market needs. However, the 
matrix method is itself segmented by rival 
companies who prefer their own particular 
approach and their own particular set of 
patents. 

While individual big companies are 
pushing the four-channel concept along with 
their own favoured system, hifi interests 
outside the committed companies are being 
cautious, in case they should end up backing 
the wrong system. In fact, many hifi 
merchants have been tending to sell down 
the whole idea on the basis: “stereo you can 
be sure about; four-channel is anybody’s 
guess!” 

In the four-channel amplifiers currently 
being offered on the market, the most 
common approach is to provide a switching 
facility which selects one or two in-built 
decide matrices and “discrete” input. In 
this last position, inputs to the four chan¬ 
nels, are simply brought out for possible 
connection to an external demodulator or 
decoder or a four-channel tape system. Few 
equipment manufacturers have tried to 
build in full facilities for all the possible 
systems. 


Given enough patience, it would doubtless 
be possible for an enterprising enthusiast to 
fossick out the details of the discrete and the 
contending matrix systems, do the sums 
and evolve a design for an all-purpose 
switchable decode unit. It would involve a 
great deal of time, effort and expense and 
may be rather hard to justify. 

But, equally, many enthusiasts will not 
see this as a reason to ignore the new 
technology altogether. It is much too in¬ 
triguing ! 

Our own experience with “surround” (if 
not four-channel) sound is that it can be 
very pleasant indeed and, after having lived 
with it for a while, ordinary two-channel 
stereo sounds rather tame. Even for 
classical music, where one is likely to 
prefer the orchestra plainly out front, that 
sniff of ambience from the rear can add 
significantly to the aural interest. 

Undoubtedly the cheapest and the sim¬ 
plest way to achieve a surround effect is by 
the Hafler / Dynaco method explained in 
our April 1971 issue and again in our recent 
HiFi-Stereo Handbook. As a return for not 
much outlay, and in its simplest form, the 
idea is probably unbeatable. 

However, it does lack flexibility. 



ELECTRONICS Australia, November, 1972 23 


% 











The Innovators 


If there is any secret to JVC NIVICO's 




Fora free colour catalogue 
write to: 

Hagemeyer (Australasia) N.V 
59 Anzac Pde., 

Kensington, HS^N. 2033. 


ELECTRONICS Australia, November, 1972 












Problems multiply rapidly if provision is 
sought to control level and tonal balance or 
to adapt the idea so that Jt can perform 
matrix decoding as .well as simulation from 
two-channel stereo recordings. Over and 
above the circuitry and the .components 
involved, th^re is the problem of avoiding 
loss of power in the main loudspeakers 
and / or adverse loading on the amplifier 
channels. 

Prompted by these considerations, we 
recently took a closer look at the various 
matrix decoding arrangements, along with 
networks currently being used to simulate 
four channel sound from conventional 
stereo records. # 

At one extreme we could have ended up 
with anything from 12 to 20 transistors, or 
multiple ICs, with a function switch and a 
circuit board full of bits. We may, in fact, go 
further along these lines if such a course 
seems warranted by the demand and a 
build-up of interest on four-channel records. 

At the other extreme, we found ourselves 
with a very simple alternative using only 
four transistors, a modest number of wiring 
components and no switching. It is along 
very similar lines to simplified circuitry 
found in some recent Japanese amplifiers. 
Alternatively, it might be considered as an 
elaboration, in solid state, of the, valve type * 
decoder featured on page 71 of our August 
issue. 

Pictured herewith, the unit is intended to 
operate in conjunction with a second stereo 
amplifier driving a pair of loudspeakers in 
the other corners of the listening room. It 
derives its input signal from the main stereo 
amplifier, most commonly from the 
loudspeaker output circuit. 

When the main amplifier is reproducing 
the signal from a conventional stereo 
record, the add-on system provides extra 
signals for the rear channels, different in 
content and phase from each other and from 
either of the front channels. 

When the main amplifier is reproducing 
the signal from a matrixed four-channel 
record, the additional circuitry performs 
partial decoding, providing a quite con¬ 
vincing surround sound. 

Because of its decoding function, it 
offers more to begin with than the simple 
loudspeaker network mentioned earlier. It 
does not load the main amplifier and at all 
times the level, tonal quality and balance of 
the rear loudspeakers can be controlled 
from the supplementary amplifier. 

Looking at the circuit of the decoder, left 
and right signals derived from the main 
amplifier are impressed across two tab 
potentiometers, which can be set to ensure a 
balanced and acceptable level of signal to 
the base of the respective input transistors. 
Blocking capacitors have been specified in 
series with the earth lead, in case the 
common of the main loudspeakers is not at 
chassis earth. 

The input transistors for each channel 
operate as phase splitters, such that in- 
phase and reverse-phase versions of the left 
and right signals appear at the respective 
emitters and collectors. These provide the 
four sources from which the rear channel 
signals can be matrixed (or mixed). 

TTie signal for the left rear channel is 
constituted from an in-phase sample of the 
left front signal (from the input transistor 
emitter) and ^ a smaller, reverse-phase 
sample of the right front signal (from the 
other input transistor collector). A com¬ 


4XBC109.BC209.TT109. etc. 



Involving only four transistors and a handful of small components, the new adaptor unit 
will synthesise rear channel signals either from existing stereo records or from the new 
quadraphonic pressings. 


plementary mix provides the signal for the 
right rear channel. 

The proportions are set mainly by the 
choice of the 82k and 47k resistors which 
establish a ratio between the in-phase and 
reverse-phase components of 1.0 to 0.55. 
These matrixed resultants are impressed 
on the bases of two further transistors from 
which the rear output signals are derived. 

Where a decode matrix is an integral part 
of a four-channel amplifier, it is usual to 
feed it from the preamp and to derive from 
it signals for all four of the power am¬ 
plifiers. it is then possible to predetermine 
the relative phases and levels of all four 
signals. Deliberate frontal cross-talk can 
also be introduced if desired, as provided 
for in the August 71 circuit. 

Proportioning of the signals is one of the 


large areas of contention surrounding the 
matrix method and is one reason why, at 
present, a single universal decode matrix is 
not really practical. 

Where the decode matrix is external to 
the main amplifier, as with the unit 
described here, the matrix can only set the 
differential phase and amplitude of the two 
rear channels. Their level relative to the 
front loudspeakers is a function of the 
volume setting of the second amplifier. (In 
fact, there is nothing unique about this 
because, after the matrix designer has done 
all his sums, most four channel amplifiers 
provide left-right and front-back balance 
controls, to give the operator the last word 
anyway!) 

The obvious point of note about a purely 
external matrix is that it cannot introduce 


YOU WILL NEED THESE COMPONENTS 


Veroboard or similar copper backed matrix 
board, 3% x 3% inches. Hole spacing 0.2 
inches. 

Shielded stereo cable, as necessary. 

2 1-inch threaded spacers (Vs whitworth 
thread). 

4 countersunk head Va whitworth screws, 
Va inch long. 

Hookup wire for supply leads. 
SEMICONDUCTORS. 

4 BC109, BC209, TT109 or similar tran¬ 
sistors. 

CAPACITORS. 

I 220uF 25V electrolytic. 

II 0.1 uF, 1 0.01 uF miniature polyester 
capacitors. 


RESISTORS. 

4 820k 4 3.3k 

4 330k 1 220 ohm 

2 82k 
2 47k 
2 10k 
4 4.7k 

VARIABLE RESISTORS. 

2 miniature preset pots, 1M 

Note: Resistor wattage ratings and 
capacitor voltage ratings are those used for 
our prototype.. Components with higher 
ratings may generally be used providing 
they are physically compatible. Com¬ 
ponents with lower ratings may also be 
used In some cases, providing the'ratings 
are not exceeded. 
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You can create the finest stereo 
sound source available... 


with a little help from some dedicated Swiss 
craftsmen, a few Danish precision engineers 
and a fussy British technician or two. 

And you don’t need to be a millionaire. You do need to be discriminating, and 
realise where greater value lies in terms of precision engineering and performance. 
Here’s a few hints ... 


Invest in the Swiss made Thorens 
turntable. 

There are two models ... the TD-125 
and the TD-150 Mk. II. Why Thorens? 
Read these opinions from leading 
overseas reviewers: ”ihe best three- 
speed manual we’ve ever tested” — 

High Fidelity. ”wow and flutter were as 
low as we’ve ever tested” — Stereo 
Review, "a favourite contender in the 
best turntable category” — Audio, “it 
would be hard to imagine a unit that 
performs better” — Electronics Worid. 
Now look at these brief Thorens 
specifications: 

TD-125. • Transistor governed 16 pole 
synchronous motor • Three speeds 

• ±2% speed control on all speeds 

• Belt drive • JVz lb. 12" diameter 
turntable • Wow and flutter ±0.08% 

• Rumble —68dB. 

TD-150 Mk. M. • Same precision 
manufacture as the TD-125 but at a 
lower price *16 pole synchronous motor 

• Belt drive • 7 lb. 12" diameter turntable 

• Two speeds — 33% and 45 r.p.m. 

• Wow and flutter ±0.09% • Rumble 
-65dB. 

So your Thorens turntable 
represents your help from the 
fastidious Swiss ... 


Now we turn to Denmark ... to 
the famous Ortofon organization. 
This is the source of your new 
stereo cartridge! 

THE ORTOFON M15. 

Featuring entirely new principles, the 
Ortofon Ml 5 stereo cartridge maintains 
the professional reputation of the makers 
in every way ... for over 80% of 
recording studios as well as radio and 
television stations specify Ortofon . . . 
on a world wide basis! 

When you see your Bleakley Gray 
franchised dealer, you can choose from 
the Ortofon Ml 5 Super, the Ml 5 or the 
MF15 cartridges. These are all 
attractively priced . . . 

Typical specifications are: 

M15. Weight of cartridge 
5 grams. 

Frequency response 

20 Hz. to 10 kHz. ± 1 dB. 

20 Hz. to 20 kHz. ± 2 dB. 
Recommended load 
47 k ohms. 

Channel separation at 1 kHz. 

Greater than 30 dB. 


Finally, to the United Kingdom... 

KEEP YOUR RECORDS CLEAN 
WITH WATTS EQUIPMENT 
Few music lovers realise that 
airborne dust and dirt are the 
greatest enemies of your records, 
and cause untold amounts of 
noise and interference. And the 
more sensitive your equipment 
is, the greater the problem! 

However, you can prevent most 
of the trouble with . . . 

WATTS “MANUAL PARASTAT" 
(illustrated) 

Model Mk. HA. A dual purpose record 
cleaner designed to maintain new 
records as new and to restore fidelity to 
older discs. 

WATTS “DISC PREENER” 

Designed expressly for records which 
have not had previous anti-static 
treatment. The "Disc Preener" keeps new 
records like new. 

WATTS FAMOUS “DUST-BUG” 

This novel device cleans the record, 
removing dust and static charges as the 
record actually plays! Surface noise can 
be reduced considerably with the 
“Dust-Bug". 


Call and see your nearest Bleakley Gray dealer. He’ll help you create the world’s finest 
stereo sound source! 

>' 1 ^ — 




Australian National Distributors: 


Bleakley Gray Corporation ! 
Pty.Limited. ! 

Head Office; 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * * Telex: 31904 H 

Sydney Office; 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522* ■ 

Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526 
Adelaide Office; 301 South Terrace, Adelaide S.A. Tel. 23 6219 
interstate REPRESENTATIVES: 

Ptitzner’s Music House, Smith Street, Darwin. Tel. 3801. Q'land; Sydney G. Hughes, 154-158 
Arthur Street, New Farm, Brisbane. 58 1422. Tas.; K. W. McCulloch Pty. Ltd.. 57 George Street, 
Launceston. 2 5322. W.A.; Athol M. Hill Pty. Ltd., 1000 Hay Street. Perth. 21 7861. 


Bleakley Gray Corporation Pty. Limited, 

28 Elizabeth Street, Melbourne, 3000. 

Please send me all the facts about the Thorens TD-125/ 
Thorens TD-150 Mk. Il/Ortofon cartridges/Watts equip¬ 
ment. (Delete items not required.) 


(BLOCK LETTERS PLEASE.) 


N.T.; 


BGC-TOW-1 272 
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Here is the component layout on the Veroboard version of the "Stereo 24” unit pictured at 
the start of the article. Before cutting the board to size, make sure that you have left 
provision for a mounting bracket or screws. 


left-right frontal cross-talk into the main 
system. If this is desired, it may have to be 
introduced separately into the main am¬ 
plifier by modifying the internal circuitry. 

Two possible suggestions come to mind. 
Many older amplifiers have a stereo 
reverse position on their mode switch. This 
could conceivably be rewired to obviate the 
reverse function and to introduce a selected 
value of resistor between the left and right 
preamplifier channels. Alternatively, the 
mono position could be modified, to 
eliminate the direct inter-channel link and 
to substitute a resistor which would give 
only partial coupling. 

>^eth©r or not such a link is deemed 
necessary can be the subject of individual 
observation and experiment. If the aim 
were purely to decode four-channel 
recordings, it would be provided. In a 
general-purpose matrix which will be used 
most of the time for creating a new sound 
field from conventional stereo recordings, it 
may be considered unnecessary, even 
under sir able. However, if the mode switch 
of the main amplifier can be modified 
easily, you can have it both ways! 

And here a word about channel 
separation. With two-channel stereo, the 
ability to achieve a large degree of 
separation has been considered vital. It can 
become a fetish to the point where en¬ 
thusiasts seem almost to listen to the 
separation rather than the program! 

With a sound field that encompasses the 
listening position, the same preoccupation 
with source separation is not necessarily 
justified. Many hold to the view (admittedly 
a commerically convenient one) that sharp 
definition of the sound sources is neither 
necessary nor pleasant. 

This is one of the things about which you 
will be able to make up your own mind. 

But back to the simple decoder: The 
output for each rear channel is taken from a 
reactive divider strung between the 
collector and emitter of the respective 
output transistors. This does not affect the 
frequency response but it does produce a 
rotation of phase with frequency. 

At low frequencies, where the reactance 
of the capacitors is high, the signal is 
derived primarily from the emitters. At 
high frequencies, where the reactance of 
the capacitors is low, it is derived primarily 
from the collectors which are, of course, 180 
degrees removed in phase from the emit¬ 
ters. At intermediate frequencies the output 
signal phase will fall somewhere between 
the two. 

The two capacitors in the circuit have 
deliberately been chosen to give different 
orders of phase rotation between the two 
rear output signals. Below lOOHz the two 
output networks deliver a signal which is 
substantially that at the respective emit¬ 
ters. Above 2.5kHz, the signals are sub¬ 
stantially those at the two collectors. Over 
most of the intermediate range, where each 
of the output signals is undergoing phase 
transition, the difference between them 
approximates 90 degrees. 

The majority of two-channel records are 
so recorded that the bass content of the two 
channels is in phase. This ensures good 
foundational bass and does not markedly 
deteriorate separation because listeners 
are not acutely aware of the direction from 
which pure low frequency energy comes. 
(Overtones yes, but not the fundamental). 

Where the rear loudspeakers are fed with 


a difference signal only, as with the sim¬ 
plest Hafler type network, the bass content 
is almost completely cancelled. As a result, 
reproduction from the rear channels is 
“thin”, appropriate for ambience but 
unacceptable at too high a listening level. 

By contrast, the matrix featured in this 
article permits only partial cancellation of 
signals common to both channels. It 
therefore retains a substantial bass com¬ 
ponent in the rear channels, derived vir¬ 
tually from the respective emitters and not 
subject to differential i^ase shift. With 
normal bass content, the sound from the 
rear loudspeakers can be tonally balanced 
and entirely acceptable in its own right. 
Furthermore, by ensuring that the rear 
cones operate in phase with the front cones 
(ie tend to compress air in the listening 
room simultaneously) they can reinforce 
the bass response overall. 

If something were not done about it, this 
additive effect would create a problem at 
middle frequencies. A strong centre-front 
signal (virtual mono) would produce strong 
in-phase components from the rear chan¬ 
nels and create a competing centre-rear 
image. This is where the 90^egree phase 
differential plays its part. Without changing 
the tonal balance in the rear loudspeakers, 
the relative phase rotation tends to defeat 
the tendency merely to image the front 
channels. 

Above 2.5kHz the rear channels again 
operate in phase on common signals but at 
these progressively shorter wavelengths, 
relative phase and amplitude at any given 
listening position become much more 
random anyway. Some designers have used 
more complex networks which spreads the 
phase differential over a wider range but, 
for our present purpose we preferred to 
keep to the simple circuitry. 

Tlie decoder is intended to operate with an 
effective rail voltage of 18-20, at a current 
drain of about 5 milliamps. For preliminary 
evaluation it could be operated from two 
series-connected 9V batteries but this could 
hardly be regarded as a long-term 


arrangement. 

In fact, it should be possible to obtain the 
requisite supply from most amplifiers, 
without undue difficulty. Where the supply 
rail in the amplifier is only around 20V, the 
decoupling resistor should be kept small in 
value, the suggested figure being 220 ohms. 
With high rail voltages, the resistor must be 
increased before the unit is connected to a 
value such that it will reduce the voltage at 
the decoder to not more than 20. 

With amplifiers having a negative supply 
rail, the simplest course would probably be 
to substitute general purpose PNP tran¬ 
sistors and reverse ttie polarity of the 
supply and the electrol^ic decoupling 
capacitor. 

Because of the input potentiometers, the 
decoder can cope with any signal level 
likely to appear across a loudspeaker voice 
coil. Overload level at the actual input base 
is about 3V RMS and it is therefore ad¬ 
visable to keep the input signal level well 
below this. 

The available output should, however, be 
ample to feed into ttie “auxiliary” channel 
of any ordinary system providing the 
volume control is operated alwut nearly full 
on. At these signal levels hum is not likely to 
be a problem and the exact location of the 
decoder is not very critical. 

Some of out tests were done with the 
decoder mounted as pictured insde the 2 x3- 
watt stereo amplifier described yi October 
1970. It was simply hung under the front lip 
of the chassis and powered from the supply 
rail. The wiring was modified so that signal 
from the main louspeakers was fed in 
through the auxiliary input to the decode 
unit, and thence to the auxiliary contacts on 
the mode switch. 

Our popular old Ten-plus-Ten amplifier 
lends itself to the same approach. 

Wired in this way, the supplementary 
amplifier becomes a self-contained 
quadrophonic adaptor. It needs merely to 
be connected to the existing system and to 
an extra pair of loudspeakers and set up for 
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How do you order electronic equipment 
housing at less cost? 

Or create your own exclusive 
consoie designs 
without tooling costs? 


Simply 

caHan 


IBrman! 

' 'thafs IMHOF BEDCO-IMLOK 


He’s got the facts, figures and answers to your 
every housing question. With catalogues, 
instruction booklets and experience in designing 
and producing electronic equipment cases, 
racks, consoles and prototypes. Ask to see the wide range 
of attractively finished panels and discover the production 
economies possible from limitless variations of corner 
connectors and extrusions. 

Want to build an inexpensive prototype? Your IMHOF- 
BEDCO-IMLOK man will show you how to build it cheaply 
with the finished appearance of a production model. No 
elaborate tools are needed. 

You can have IMHOF-BEDCO-IMLOK equipment custom 
built and mass assembled to your exact specifications. Or 
you can produce the finished product yourself. With a 
complete stock of accessories available such as hinges, 
slides, catches, handles, rubber feet, screws, nuts and 
washers. 


Speed, ease and production economy, 
that’s IMHOF-BEDCO-IMLOK equipment 
And it all starts with a call to your “IBI” 
man. 



Industries Pty. Ud. 


43 Bridge Road, Stanmore, N.S.W. 2048. Phone: 51-2826 
30 Cottage Street, Blackburn, Victoria 3130. Phone: 878-3433 
All States coverage 

OLD.: T. H. Martin Pty. Ltd., Curtin Ave., Hamilton Central, Brisbane 4007 
Phone: 68-1121 

S.A.: Warburton Franki Pty. Ltd., 322 Grange Rd., Kidman Park. 56-7633 
W.A.: Warburton Franki (Perth), 173 Hay St., East Perth 6000. 25-7787 
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tf you prefer a printed wiring board, here is a pattern reproduced 
full size. The component layout is shown below. Modern, short 
resistors are assumed; longer types would need to be stood off the 
board and the pigtails bend inwards. 



LEFT 

INPUT 


RIGHT 

INPUT 


+ 

20V 


optimum listening level. Thereafter normal control can be via the 
main amplifier. 

While almost any existing stereo amplifier can be pressed into 
service, one of our staff members went one better. Not having a 
spare amplifier and loudspeakers available, he arranged for his 
stereo tape recorder to provide the rear channels, using it simply 
as an amplifier / loudspeaker system. 

Since space was at a premium, he worked out a printed wiring . 
board smaller than the original Veroboard prototype and this is ’ 
shown herewith as an alternative. 

Incidentally, this same staff member, Ross Tester, pointed out 
that many readers would be likely to have other transistors on 
hand which could be used in this circuit — notably SE4010, TT4010, 
BC108, BC208, TT108 or 2N3565. While the last four transistors are 
not equivalent to BC109s, the circuit configuration should permit 
their use. 

Fairly obviously, either board could be housed in a small metal 
box, if so desired, rather than being housed inside the main or 
supplementary amplifiers. 

A relatively small amplifier and modest loudspeakers will 
provide a very worthwhile surround effect, provided the listening 
room is not too large and the bass is not boosted beyond the am¬ 
plifier’s capabilities. It should be remembered that any bass boost 
applied in the main amplifier will also be effective for the rear 
channels; in fact, bass boost in the supplementary amplifier could 
Continued on page 131 
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CHANNEL 


QUADRAPHONIC 
STEREO ALBUMS 

featuring 


KgNameArttsts- 

BriUiantSound 



8 ALBUMS 

•SANSUI QS ENCODING SYSTEM 

ENOCH UGHT-4 CHANNELSTEREO 
DEMONSTRATION 
*Proieef3 SPJL 934459 Q 


JOAN BAEZ-COME FROM THE SHADOWS 
*A& M SAML 934557Q _ 

ENOCH LIGHT-BIG BAND HITS OF THE THIRTIES 

* Projec ts SPJL 934150 Q _ 

CAROLE KING-MUSIC 

* A & M ODE SODL 934435Q _ 

ENOCH LIGHT-HIT MOVIE THEMES 
‘Projects SPJL 934071 Q 


4 TRACK MUSICAL SAMPLER-VARIOUS ARTISTS 
Interfusion SITFL 934460 Q 

ENOCH LIGHT-BIG BAND HITS OF 30’s & 40's 

* Projec ts SPJL 934297 Q _ 

ENOCH LIGHT-4 CHANNEL DYNAMITE 

* Project 3 PJL 34641 Q 
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The Plessey X30 
dome tweeter 

This is not just another high frequency 
speaker. It is a true high fidelity 
tweeter that can lift the performance 
of your present speaker system to 
a new high level. In fact, the Plessey 
X30 dome tweeter can add new 
brilliance to any speaker system- 
old, new or yet-to-be-built. 

Here’s why: 

Superb frequency response. The X30 
tweeter has a smooth response to 
beyond 30 kHz. 


Ultra-wide dispersion. The X30 dome 
configuration provides up to 180* 
dispersion of the high frequencies. 

Optimum ciarity and extra briiliance. 

The excellent transient response of 
the X30 is due to the very low mass of 
the moving system-an epoxy 
impregnated voice-coil on a multitum 
polycarbonate former brings Its total 
weight down to the all-time-low of 
only 0.3 grammes! 



High power handling. The X30 has 
excellent performance in systems over 
a wide variety of power handling 
capacities. 

Non-metaliic loading plate-eliminates 
flux leakage, improves efficiency. 

Plessey X30 dome 
tweeters are available 
in pairs from all leading 
Hi Fi stores and come 
with full instructions, 
including details of a 
self contained tweeter 
array which can be 
used in conjunction with existing 
enclosures. 



Plessey Rola pty. Limited The Boulevard, Richmond, Victoria, 3121. Telephone 423921. Telex 30383. N.S.W. P.O. Box 2, Villawood, 2163. Telephone: 720133 


Distributors: N.S.W. : General Accessories. Lawrence & Hanson Pty. Ltd., Martin De Launay Pty. Ltd. 

Vic.: Lawrence & Hanson Pty. Ltd., General Accessories. Radio Parts Pty. Ltd. Qid.: General Accessories. The Lawrence & Hanson Electrical Co. (Qld.) Ltd. 

S.A.: General Accessories. Gerard & Goodman Pty. Ltd. W.A.: Atkins Carlyle Ltd., General Accessories. Tas.: W. & G. Genders Pty. Ltd., Homecrafts Tasmania. 
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Electronic eavesdropping 


by ELMAR LAISK, M.Sc. 

Senior Lecturer in Physics, 
Macquarie University 



Following reports of widespread use of laser beam listening devices in the 
US, the author constructed and successfully demonstrated a laboratory 
model at Macquarie University. In this article he describes problems con¬ 
nected with laser listening and reviews other methods of accomplishing the 
same result. 


Telephone taps and electronic bugs have 
been standard equipment for spies and 
investigators for years. Use of these 
devices is closely controlled by law, but so 
far, lasers are not. 

The simplest way of eavesdropping is by 
using a hidden microphone with a small 
transistor or IC amplifier in the room being 
bugged, connected via a concealed wire line 
to the listening post or to a miniature tape 
recorder. However, these are easy to 
detect, especially for an expert familiar 
with RF field scanners and metal detectors. 

Then there are highly directional 
ultrasensitive microphones, with a 
logarithmic response in order to prevent 
overloading. When pointed at a closed 
window from near by they can pick up the 
panes* vibrations caused by sound inside. 

Also, one can simply tap telephone lines 
directly or use a pickup coil not directly 
connected to the line. The resulting signal is 
usually connected to a voice-actuated 
recorder which switches itself on only when 
a conversation takes place. 

Telephone tapping is illegal in Australia, 
even for the police. Even the Com¬ 
monwealth Police and the ASIO must get 
permission from the Federal Attorney 
General before each use of a telephone tap. 
Its usefulness is limited to telephone con¬ 
versations, and besides, conventional taps 
can be found out by observation or using 
several line-testing techniques, for instance 
by the pulse reflectometry method which 
locates any impedance mismatches with 
considerable accuracy. 

However, there are now quite 
sophisticated telephone taps which may be 
almost impossible to detect witti con¬ 
ventional techniques. Some of these 
devices, complete with a miniature am¬ 
plifier and transmitter, can be placed in¬ 
side the telephone, across the lines, and are 
powered by the line voltage. They employ 

Block diagram of laser system for detecting 
sound vibrations at a distance, based on the 
Doppler principle. 


the microphone in the handset for 
modulation and use the lines as an antenna 
so that any conversation in the room can be 
overheard or recorded anywhere within 
several hundred yards from the line. 

A further refinement of such phone bugs 
is an “exchange” carbon cartridge, 
physically and electrically exactly the 
same as a conventional one, but containing 
a miniature RF transmitter. Again, it 
employs the line voltage for maintenance- 
free operation, uses the line wires as an 
antenna and transmits every conversation 
in the room. 

A more sophisticated version of the above 
is a miniature relay-type tone-actuated bug 
which can be attached to the line anywhere. 
The eavesdropper then can dial the bugged 
phone from any distance up to several 
thousand miles. In the short interval before 
the bell rings he sends a fixed tone signal to 
the bug, which then instantly switches itself 
on and stops the bugged phone from 
ringing. He can then listen to every con¬ 
versation in the room. However, besides 
being illegal, phone bugs can be detected or 
at least easily made ineffective by avoiding 
very private talk near a telephone, playing 
a transistor radio close to it or scrambling 
vital telephone conversations. Of course, a 
highly trained eavesdropper could record 
a scrambled phone conversation and try to 
unscramble it using modern complicated 
signal-in-noise processing techniques, 
including computing methods. 


Probably the most common 
eavesdropping device is a miniature bat¬ 
tery-operated FM radio transmitter which 
the eavesdropper conceals in the room, 
inside a “forgotten** book, briefcase, 
handbag, biro or any small “gift.** The new 
microminiature devices are so small that 
they can be concealed, for instance, in the 
carpet, in the keyhole, in a small hole in the 
wall, in the stem of a flower, etc, depending 
only on the ingenuity of the planter. 

As these bugs are so small, their range is 
usually limited to a few hundred yarcfe. If 
planted near windows or close to outer 
walls, they allow the eavesdropper to listen 
or record the conversation at some con¬ 
venient place outside. 

At the listening post any high sensitivity 
transistor receiver with a band conversion 
unit can be used for monitoring and 
recording. However, such RF bugs are 
relatively easy to detect by an expert who 
would employ either a short wave field 
strength meter, a special wide band 
spectrum receiver called a “hound dog,** or 
an RF spectrum scanning instrument. It is 
interesting that in the US many electronic 
firms specilisipg in RF bugs (see list) also 
sell effective debugging devices. They can 
supply metal detectors for locating small 
metallic objects and concealed wires, LF 
sweep generators (Line Sweep) for 
detecting bugged telephones and many 
other “exotic** de-bugging gadgets. 

Because of the extra small radiating area 
needed the RF bugs are operated in high 
frequency bands of 27-28.4MHz, 60-88 MHz, 
88-108MHZ, 108-llOMHz. However an illegal 
use of any frequency up to 300MHz (1.5m 
wavelength) is possible. They usually use 
frequency modulation and automatic gain 
control. At micro watt power levels the 
miniature batteries predictably last up to a 
week. 

The eavesdropping method which has 
been in the news most recently in Australia 
has been a device for detecting window 
vibrations by use of a laser beam and some 
sort of detector which can respond to the 
effect of the vibrations on the reflected 
laser light. 

In a room where conversation is Uking 
place, sound waves in the air striking 
surrounding objects cause their surfaces to 
vibrate in unison in the same manner as 
does the microphone membrane in the 
telephone handset. 

However the sound energy at some 
distance from the moUth will be extremely 
diluted, hence the vibration amplitude of 
surrounding surfaces will be 
microscopically small. This amplitude also 
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Principal components of the laser eaves- 
dropping experiment in the author's 
laboratory. 


depends greatly on the elasticity of the 
materials involved. Sound absorbing 
substances like curtains and soft materials 
may not vibrate at all, whereas glass, 
polished wood and metallic surfaces 
produce vibrations by sound quite ef¬ 
ficiently. 

The amplitude, however small, and the 
frequency of such vibrating surfaces can be 
detected with an optical Doppler detector 
such as that shown in the illustration, which 
is basically a laser interferometer. 

A collimated beam of laser light at a 
frequency fo (approximately SOOTHz) is 
directed, for instance, to a window pane 
whose vibration changes the frequency of 
the reflected or scattered light by an 
amount of df = 2fo(V / C), where df is the 
Doppler frequency, V is the velocity of the 
vibration and C is the velocity of ii^t. A 
velocity of 1ms produces a Doppler 
frequency of 3MHz. 

The reflected or back-scattered li^t is 
fed to a light detector D (a photo multiplier 
or a PIN-photodiode), along with a small 
amount of unperturbed laser light obtained 
by means of two 10 / 90% beam splitters Ml 
and M2, or more conveniently through a 
flexible fibre optics light guide. 

The photodio^ D acts as a mixer and 
produces the difference frequency of df if 
its response time is fast enough to pass the 
highest modulation frequency carried in 
the beam — which may reach GHz 
(microwave) region. 

This difference frequency is then fed into 
a discriminator which produces an am¬ 
plitude modulated wave corresponding to 
the vibration of the window pane, hence 
recovering the original sound vibration 
behind the window at a considerable 
distance. 

Such homodyne detection requires a good 
frequency stability and a very wide b»nd- 

Graph of atmospheric transmission in the 
infrared region below shows frequencies 
best to use for laser eavesdropping experi¬ 
ments. 


width. A heterodyne detection in which the 
reference frequency is supplied by another 
stable laser as a local oscillator offers 
several advantages circuitwise, but 
becomes impractical over long distances. 
Anyway often a double conversion is 
practised employing another local 
oscillator in the VHP band. Also an optical 
device can be used for demodulating FM 
light into AM light directly, provided the 
intensity of collected light is sufficient. 

In practice, it is difficult, and usually 
impossible, to align the laser beam in 
normal incidence to a distant surface in 
order to collect most of the reflected and 
scattered light on to the photodetector. 
More often than not one has to use a 
telescope to collect a small fraction of 
scattered light. 

Then the signal-to-noise ratio becomes a 
dominating design problem involving a lot 
of sophisticated circuitp^. 

So the relatively simple problem of 
bouncing a laser beam off a windowpane to 
detect conversation really becomes a 
rather more difficult problem in scatter 
communication. 

The old phenomenon, twinkling of the 
stars, results from light scattering from 
random irregularities of the air, which also 
limits the precision of astronomical 
measurements and also of microwave 
tracking and guidance devices. 

Nevertheless, backscattering of elec¬ 
tromagnetic radiation from those 
irregularities now provides an important 
method lor the detection of air pollutants, 
clear air turbulences, wind velocities and 
waves. 

However, a laser beam itself inherently 
carries much noise which is considerably 
increased in passage through the at¬ 
mosphere due to dust, pollutants, tur¬ 
bulence and vibrations. The noise in 
photodiodes and amplifiers furtiier con¬ 
tributes to the lowering of the signal-to- 
noise ratio, thus necessitating the use of 
narrow-band light filters, chopper- 
amplifiers and even liquid nitrogen cooled 
photodetectors, implying a very high price 
for professional laser eavesdropping 
devices. 

For eavesdropping, an infrared laser 
operating a 1 to 10 micrometer wave-length 
emitted by inexpensive semiconductor 
junction lasers offers many advantages 
over the visible one. Infrared suffers less 
from atmospheric absorption, turbulence 
dust and ambient light. 

It is now feasible to build a portable short- 
range laser eavesdropping device using an 
infrared injection laser, a sensitive PIN- 
diode and a reasonable quantity of oi^cal 

At right below, an optica! device for 
demodulating FM light with a birefringent 
crystal. F is the direction of fast axis; S is 
direction of slow axis; Pis the direction of 
polarisation. 


Bugs and debugs 

For our readers who would like more information 
about surveillance and debugging equipment, the 
author has supplied the following list of 
manufacturers in the USA: 

R. B. Clifton, 11500 N.W. 7th Ave, Miami, 
Rorida. 

Continental Telephone Supply Ca Inc., 17W 
46 St, New York NY 10036. 

Carl Cordover Co, 104 Liberty Ave, Mineola, 
NY. 

Dee Co, Box 7263, Houston, Texas 77008 
Federal Security Co, 1 Wolfs Lane, Penham, 
NY. 

Fudalla Ct Assoc, 1134 Avenue Rd, Toronto 2, 
Ont, Canada. 

Litton Industries, Guidance and Control 
Systems DIv, 5500 Canoga Ave, Woodland 
Hills, California. 

Mosler Electronics Systems Co, 9 South 
Street, Danburg, (}onn.. 

Redex Coip, 1420 New York Ave, N.W. 
Washington DC 20005 

Silmar Electronics Inc, 3476 NW 7th St, Miami 
Ra. 33125. 

Sprague Electric Co, North Adams, Mass. 

W. J.S. Electronics, 737N. Seward Hollywood, 
Calif. 90038. 

Zelex Markteting Corp, 866 United Nations 
Plaza, New York, NY. 


and electronic components, but the cost 
probably will still be prohibitive for an 
amateur. 

Laser eavesdropping is not quite as 
difficult to detect as it mi^t seem, either, 
even if the beam is invisible. Highly sen¬ 
sitive infrared sensors and certain liquid 
crystal screens can be used in defence. And 
it can be quite simply prevented by curtains 
and infrared absorbing materials. 

It should be obvious by now that laser 
beam listening devices are not the end-all in 
illegal eavesdtropping, as the news media 
would have us believe. The old-fashioned 
telephone tap and electronic bug will be 
with us for a long time to come. ® 
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AUDIOSOUND 


JUST SHEER QUALITY 
(and Australian) 



THE AUDIOSOUNO L030 MKII 
AMPLIFIER 

A unique 35 watt RMS/channel simulated 
quadraphonic stereo amplifier with professional 
construction and performance at a realistic price. 
Features include, plug-in epoxy-fibreglass boards, 
18dB/octave Butterworth scratch filter, 0.04% 
distortion and direct-coupled output stage. 

The whole design consists of direct-coupled 
stages linked by polyester capacitors. The only 
amplifier in the world, to our knowledge, which 
has no electrolytic or chemical capacitors in the 
signal circuits from the pickup to the loudspeaker. 
The price, just $286. 


THE AUDIOSOUND HAFFNER 
LOUDSPEAKER SYSTEM 

If you want bass, clarity, smoothness, 
high power handling with high acoustic 
output, this is the loudspeaker system for 
you. It will handle a full 35 watts RMS 
over the ENTIRE audio range from 30H2 
to 15KHz. 

The design uses a highly developed 
tuned-tunnel principle with massive 
construction. Multi-element crossovers 
with air-cored coils and polyester 
capacitors feed specially selected drivers 
with low distortion and wide dispersion 
characteristics. The price, $476 per pair. 
(See full test report this issue). 



DO YOU KNOW that AUDIOSOUND manufacture complete Unit-Audio systems 
and you pay little or no duty on the imported record-player unit as well as a saving on 
the individual component prices ... See and hear this magnificent equipment at- 


THE EASTMAN AUDIO CENTRE 

4 TENGAH CRESCENT, MONA VALE (2103) Ph. 997-5306. 

- _ OFF BASSETT ST. WEST 








Convert your R-C bridge 
to measure inductance 


Most measuring bridges of the type used by hobbyists, amateur radio en¬ 
thusiasts and service technicians are only suitable for direct measurement 
of R and C. This article describes a source oscillator and standard in¬ 
ductance which can be used to adapt such a bridge for accurate inductance 
measurements. 


by F. G. CANNING. FIREE" 

There are probably very many owners of 
simple mains-operated capacitance- 
resistance bridges of various makes who 
have mentally noted, on first acquaintance, 
that their bridge is nominally capable also 
of measuring inductance. 

All well and good, until the day comes 
when they want to design or measure such 
things as inductors for speaker cross-over 
networks, filter coils, RF chokes, IF 
transformers and so on, when the 
frustrating truth emerges that the bridge is 
useless for the purpose unless provided 
with:— 

1. A suitable and accurate external 
standard of inductance, 

2. An external source, or generator, of 
fairly high audio frequency and 
reasonable wave-form, not earthed 
directly or indirectly and of rather low 
capacitance to ear& and between ter¬ 
minals, with an output of, say, 2V peak-to- 
peak or more, 

I 3. A closely-adjustable non-inductive 
variable resistor of perhaps 50 ohms 
maximum, for balancing the losses of the 
coils under measurement. 

This article seeks to describe relatively 
simple and inexpensive solutions for these 
problems, thus extending considerably the 
field of usefulness of the bridge. 

Simple RC bridges usually employ a 
linear wire-wound potentiometer of around 
1,000 ohms resistance^ carrying the 
calibrated scale and covering a range up to 
10 / 1 on either side of centre scale reading. 
This provides the ratio arms of the bridge, 
the other arms being formed by the stan¬ 
dard resistance, capacitance or inductance 
on one side and the unknown component on 
the other. Additionally, there may be a pair 
of matched fixed resistors of around 100 oh¬ 
ms permanently connected in series in¬ 
ternally across the bridge, with provision 
for connecting their junction to the null 
detector, to provide a check point for the 
accuracy of the scale reading. Thus, the 
load presented by the bridge to the voltage 
source is unlikely to be much over 160 ohms 
even with nothing connected to the bridge 
terminals. 

When inductances are to be measured, 
their impedances, in series, will be added in 
parallel to the bridge resistance. This 
further reduces the load impedance seen by 


♦“Kuranga”, Back Beach Rd, Portsea, Victoria 
3944. 


the voltage source to perhaps a few tens of 
ohms, and this loading has to be taken into 
account in deciding on the required 
characteristics of the voltage source. Fig 1 
shows the essentials. 

The internal source of the bridge is 
usually a few volts at the mains frequency 
of 50Hz, taken from a separate winding on 
the power transformer which supplies the 
null-detector circuit and its customary 
“magic eye” indicator. Some care is 
usually taken to roughly balance the 
capacitance to earth from each end of this 
winding, and to keep it minimal. 

The big limitation of these bridges in the 
measurement of aU but the largest in¬ 
ductances is that the frequency of the 
source is so low that the reactance of the 
coil under test (which is what we need to 


measure) tends to be negligibly smaU and 
frequently lower than the DC resistance of 
its winding. Any balance obtained under 
these conditions is vague and meaningless, 
and measurements in the millihenry range 
are impossible. 

The first requirement, then, is an external 
source, or generator, giving a suitable 
alternating voltage of reasonably good 
wave-form at a much higher frequency, 
while still compatible with the loading 
requirements of the bridge. 

Theoretically, the higher the frequency 
within reason the more accurate will be our 
inductance measurements and the smaller 
the inductances we can measure. However, 


the physical construction and circuit 
simplifications in this type of bridge 
commonly set a practical upper limit of 
9,000 to 10,000Hz to the generator frequency 
that can be used. This means that the lower 
limit of inductance measurement is still, in 
general, no more than a few hundred 
microhenries, but this still permits a lot of 
useful work that could not be attempted 
with the internal source. 

The source to be described operates at 
around 8,000Hz, a reasonable compromise 
with the foregoing requirements. Used with 
an AWA Bridge, type A56048, reasonably 
accurate measurements down to 250uH 
have been made, though this is rather below 
the recommended limit. Measurements 
from ImH upwards are quite straight¬ 
forward, with suitable precautions. 

At this point it has to be emphasised that 
accurate inductance measurement is quite 
impossible unless the losses of the coils (the 
standard inductor and the unknown) are 
equalised. At the frequencies discussed 
here, and assuming air-cored coils, the 
losses will be represented by the DC 
resistance of the windings, and a finely- 
adjustable resistance (preferably non- 


inductive) must be inserted in series with 
either the standard or the unknown, 
whichever has the lower resistance. 

Having found a rough null, balancing the 
bridge then becomes a matter of con¬ 
tinuously swinging the dial around this null 
while making small adjustments to the 
adjustable resistance, watching the “magic 
eye” for the sharpest null. With care a very 
sharp indication can be had, but if the 
process is not done thoroughly a false in¬ 
ductance reading may be obtained even 
though the balance point seems fairly clear. 

For the same reason, it is worth while to 
try for a fairly pure wave-form from the 
source, because the harmonics associated 



Rg. 1: Basic bridge circuits for B measurement, L-C measurement. 
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with a distorted output will blur the null 
indication and may even make it impossible 
to get a clear null. 

The design and construction of the 
standard inductance will be described first. 

An inductance of one millihenry, accurate 
to at least plus or minus 1%, was selected as 
most generaUy useful. Tlie problem, then, 
was to select a type of coil whose inductance 
can be calculated to the required accuracy 
and of a type of construction which could be 
duplicated with similar accuracy by other 
people using available materials. 

These requirements practically dictate 
the classic single-layer air-core solenoid as 
the only suitable type. Multi-layer coils and 
those with iron or ferrite cores cannot be 
calculated with sufficient accuracy aiid the 
magnetic-cored types are too subject to 
change of inductance with applied voltage. 
Even the single-layer solenoid poses 
problems of reproducibility, for the 
diameter of the former on which it is wound 
is critical to the resulting inductance. 

One former presently available and of 
good accuracy is that made by RCS Radio, 
Sydney type 522. It is moulded from green 
polystyrene, is lV 4 in diameter and 2%in 
long overall, with a flange at one end and 
pins to match a six-pin valve socket at the 
other. Something larger would have allowed 
use of heavier winding wire and would have 
been preferred, but nothing suitable could 
be located. 

Many formulas exist for inductance 
calculations. Those of highest accuracy are 
generally rather cumbersome to use and 
involve complex corrections to deal with 
shape factor and other variables. Two 
relatively simple ones were used for this 
design, one as a check on the other, and 
were found in good agreement. The first, 
due to H. A. Wheeler, is:— 

r^x n2 

L = - microhenries, 

9r X 101 

where r is the radius of the coil and 1 its 
winding length, both in inches, and n is the 
total turns. 

The second, proposed by J. H. Reyner 
is:— 

0.2 X n2 X d^ / d — 2.25D \ 

L = -I- I uH 

3.5d -f 81 \ d / 

where n = total turns; d = external 
diameter of coil and 1 = length of winding, 
both in inches; D = depth of winding (for 
multi-layer coils). For single-layer coils the 
term in brackets can be taken as unity with 
little error. 

Note that in both these formulas the 
dimensions r and d should strictly refer to 
the mean radius and mean diameter of the 
winding, not of the former; ie, r should be 
the ramus of the former plus half a wire 
diameter, and d should be the former 
diameter plus one wire diameter. However, 
with the fairly fine wire used in the present 
design the error is small. 

The largest easily-available wire that will 
permit one millihenry on the proposed 
former is 34B&S single enamel-covered. 
With this wire, the given formulas call for 
about 250 turns, close-wound. This coil, 
when wound with 250^ turns (to bring the 
ends to diametrically opposite pins) was 
checked at radio frequency by the harmonic 
method in terms of a lOOkHz crystal 
standard, with self-capacitance effects 
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Select 

Sansui stereo 
amplifiers for... 

Superior design 
Superb engineering 
Sparkling performance 



When you’re considering the 
purchase of a complete new 
stereo system, the control 
amplifier is the key to the 
whole program. So It’s worthy 
of detailed analysis. 

There are six audibly 
superior control amplifiers in 
the Sansui range . . . from 
30 watts RMS to 100 watts 
RMS. All feature all-silicon 
transistor design — and 
distortion is considerably 
less with Sansui control 
amplifiers, as output stages 
are semi-complementary 
Darlington designs without 
input or output transformers. 
Transformers have always 
caused some distortion 
problems in amplifier design 
— but not with Sansui! 

The startling difference you 
will notice with any Sansui 
stereo amplifier is the tonal 


quality and the obvious 
dynamic range. In every price 
bracket your new Sansui 
amplifier sounds like a much 
nnore expensive unit. These 
are not idle words. In the 
review of the least expensive 
Sansui amplifier, the AU-101, 
a leading Australian journal 
said few amplifiers, 

regardless of price, give an 
overall test result as good as 
this’\ Another review said . . . 

. . better than most other 
amplifiers at twice the price*’. 
With those comments made 
about the AU-101 
(recommended price $149) 
can you imagine how effective 
the other models in the Sansui 
range are? With more power 
and, let’s face it, higher 
price tags? 

Let’s look at the complete 
Sansui stereo amplifier range: 



MODEL 

POWER RATING 
at 8 ohms. 

FREQUENCY RESPONSE 

REC. PRICE 

AU-101 

30 watts RMS 

20-60,000 Hz. ± 2 dB. 

$149 

AU-505 

50 watte RMS 

20-60,000 Hz. ± 2 dB. 

$199 

AU-555A 

50 watte RMS 

20-40,000 Hz. ± 1 dB. 

$237 

AU-666 

70 watte RMS 

10-40,000 Hz. ± 1 dB. 

$325 

AU-888 

90 watts RMS 

10-70,000 Hz. ± 1 dB. 

$403 

AU-999 

100 watts RMS 

5-100,000 Hz. ± 1 dB. 

$460 


IMPORTANT: All prices are recommended prices only. The actual cost can 
well be less — as trade-in valuations can make a world of difference. See 
your Bleakley Gray franchised dealer! 



I 

I 


ScUXStU- 


Sansui Distributors: Australia, excluding W.A.: 

Bleakley Gray Corporation 
Pty.Limited. 

Head Office: 28 Elizabeth St.. Melbourne. Vic. Tel. 63 8101*. 
Telex 31904; Sydney Office: 53 Victoria Ave.. Chatswood. N.S.W. 
Tel. 40 4522*; Canberra Office: 25 Molonglo Mall. Fyshwick. 
A.C.T. Tel. 95 6526; Adelaide Office: 301 South Terrace. Ade¬ 
laide. S.A. 5000. Tel. 23 6219. INTERSTATE REPRESENTATIVES: 
N.T.: Pfitzner’s Music House. Smith St.. Darwin. Tel. 3801; 
Q’land: Sydney G. Hughes. 154-158 Arthur St.. New Farm. Bris¬ 
bane. Tel. 58 1422; Tea.: K. W. McCulloch Pty. Ltd.. 57 George 
St.. Launceston. Tel. 2 5322. 

WJ^. DISTRIBUTORS: 

Atkins Carlyle Limited. 1-9 Milligan St.. Perth. 6000. Tel. 22 0191. 
Sansui equipment is manufactured by:— Sansui Electric Co. Ltd., 14-1, 2-chome, 
IzumI, Suflinami-Ku, Tokyo, Japan. 
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INDUCTANCE BRIDGE 


eliminated, and gave one millihenry to 
better than plus or minus 0.2%. By careful 
winding, therefore, it is likely that anyone 
can duplicate this inductance to an ac¬ 
curacy of at least 1%, which will be good 
enough for most experimental work and 
better than that of many bridges. 

It is just possible, though tedious, to wind 
the coil by hand. However, it is much easier 
if a crude hand-operated winder is made up. 
A length of standard %in wooden dowel will 
fit snugly between the pins of the former, 
which can be held in place by a wood-screw 
driven endwise into the dowel through a 
hole drilled centrally through the former’s 
base. The dowel is then mounted in wooden 
bearings on a wooden base and the free end 
of the dowel fitted with a rough crank 
handle. Fig 2 gives an idea of the set up. 


opposite pin 5. Start winding right up 
against the flange. The finished winding will 
be 1-13 / 16in long if the correct close win¬ 
ding has been achieved. The wire ends are 
bared, threaded through the pins and 
soldered at their tips as in a valve. 

If the finished coil is to be varnished, use 
something whose solvent does not attack 
polystyrene. A V 4 in band of adhesive tape 
round the finish end of the coil, half on 
winding and half on former, may be a safer 
way of anchoring the turns against 
movement. 

If %in holes for bearings on the winder 
are inconvenient, V-notches in the ends of 
the bearing posts could be used, with strips 
of fibre or leather to hold the dowel in the 
Vs. 

The requirements of freedom from direct 
or capacitive connection to earth and low 
capacitance between terminals suggest the 
use of a battery-operated generator using 
transistors and housed in a small assembly 


F/g. 2: A simple but ef¬ 
fective setup for winding 
the standard inductance, it 
would also be possible to 
use a hand-drill damped in 
a vyce, if care were taken. 




Fig. 3: Basic circuit configuration for the 
phase-shift source oscillator. 


The bearings should be made slightly 
stiff, to keep tension on the wire if the crank 
has to be released for any reason. The base 
can be held in a vyce, or else clamped or 
screwed to bench or table. The edgewise- 
mounted piece of wood shown in the 
drawing forms a guide-rail or rest, along 
which the hand can be gradually slid during 
winding to guide the wire, which is held 
between thumb and fore-finger. 

The wire should be held back a little 
behind the progress of the winding on the 
former, to ensure close winding with turns 
touching; this is essential. The reel of wire 
should be supported horizontally under the 
bench on a temporary axle of some kind, to 
avoid kinking. 

Two holes, 1 / 16in or smaller, must be 
drilled through the former to take the start 
and finish of the winding; one right in the 
angle of flange and barrel and opposite pin 
2; the other 1-13/ 16in from the flange and 


which can be supported directly on the 
terminals of the bridge by suitable straps. 
The batteries should be small and housed as 
part of the assembly. 

Neither terminal of the source can be 
earthed; therefore the whole circuit should 
be isolated from any metal case containing 
it, and the capacitance from each terminal 
(and its associated internal circuit) to such 
a case should be kept low and substantially 
equal. This calls for some kind of push-pull 
output circuit for the source, or else a 
suitably-built output transformer. 

Because transformers having the 
desired low and balanced capacitances are 
not easy either to procure or to build, this 
solution was not considered. 

The simplest, most compact and most 
“designable” audio-frequency oscillator of 
good wave-form is probably the phase-shift 
type, shown in essentials in Fig 3. In prin¬ 
ciple, this oscillator uses a minimum of 
three resistance-capacitance filter sections 
in series, each providing 60® of phase shift, 
connected between base and collector of a 
transistor operating in the common-emitter 
mode. The three phase shifts total 180®; the 
remaining 180® needed to bring output and 
input into phase and so sustain oscillation is 
provided by the phase-reversal between 
base and collector which is a characteristic 
of the common-emitter circuit. 

The RC filter sections obviously cause 
considerable attenuation between collector 
and base, which must be more than made 
good by the gain of the transistor or 
oscillation cannot occur. A minimum gain 
of around 50 times is needed, but this value 
is really too low to give enough latitude for 
transistor, circuit, and loading tolerances in 
a practical circuit. A beta, or hpE, of 100 or 



varian pty ltd 

electron tube and 
device group 


EIMAC DIVISION 
OF VARIAN 



Eimac Division of Varian 
manufactures a complete 
range of vacuum tubes and 
accessories, including recti¬ 
fiers, triodes, tetrodes, pen¬ 
todes, pulse modulators and 
associated equipment. 



varian PTY LTD 

82 Christie street 
St leonards / nsw 2065 
phone 43 0673 


Mains Filter 



Aegis Range of mains filters 
consists of: 


MF2A 

240V 

0.5 amps 

LF1 

240V 

2.0 amps 

MF5 

240V 

3.0 amps 

MF8A 

240V 

5.0 amps 


These filters are useful in reducing 
noise and hash carried through the 
mains. 


Distributors in all States. Write for 
technical details and prices. 


AEGIS PTY. LTD. 

347 Darebin Rd., Thornbury, Vic. 3071 
Phone 49 1017, 49 6792. P.O. Box 49 
Thornbury, Vic. 3071 
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INDUCTANCE BRIDGE 


more should be specified for reliable 
operation. 

For the present design, a Fairchild type 
SE4002 was selected; this is a reasonably- 
priced and freely available type with a beta 
range from 200 to 1000, the lower limit being 
enough to ensure reliable osciUation. 

In designing this type of circuit for use 
with transistors, it is convenient to make 
the frequency-determining resistors R 
around 3k to 4.7k, because one of them may, 
though not necessarily, be the collector load 
resistor and this value permits a useful 
collector current of around 2mA at a fairly 
low supply voltage; it also gives a 
reasonable match to the rather low base 
input resistance. In this case, 3.3k was 
chosen. 

Having settled the desired oscillation 
frequency F, the r^uired value for the 
capacitors C is then given approximately by 
the formula:— 

C(infarads)= 

In practice, the rather variable loading 
of different transistors due to manufac¬ 
turing tolerances, together with other 
component tolerances, will probably give a 
slightly different frequency, but if an exact 
frequency is required small adjustments to 
the resistors R will bring it into line. In the 
present case, only an approximate 
frequency of 8kHz was needed and the 
capacitors to give this, with the specified R 
value, came out at 2200pF, the preferred 
value. 

As mentioned earlier, it is well to have the 
circuit only just oscillating, to preserve a 
good wave-form, and this calls for some 
convenient pre-set control of oscillation. Fig 
3 shows a variable emitter resistor Re 
which is not by-passed and this can be made 
to give good control of oscillation besides 
having some good effect on wave-form 
through feedback. 

It would be useless to apply the output of 


LIST OF PARTS 


RU R2 

R3 

R4 

R5 

R6 

R7 

R8, R9 


3.3k y 2 watt 
390k watt 
4.7k 'A watt 
620 ohm yi watt 
220 ohm trim pot 
100k 'A watt 
270 ohm Vi watt 


Cl lOOuF 25VW electrolytic 

C2 O.luF 160V polyester 

C3, C4, C5 .0022uF 100V polyester 
C6 4.7uF 25 VW electrolytic, 

single ended 

C7, C8 lOOuF 6.4VW electrolytic 


TR1 SE4002 or similar 

TR2 2N2926 (yellow code) or 

similar 

B1, B2 9V battery, type 216 or 

similar 


Two battery dips and leads, battery har¬ 
ness; section of 0.15in matrix Veroboard 
measuring 1-1 / 16in x 2-7/ 16in (7 
conductors); 6-pin coil former (RCS 
Radio); instrument case (see text); DPDT 
slide switch; 2 terminals, wire, solder, etc. 



BRIDGE SOURCE 


■(j)‘ 




Fig. 4: Complete circuit of the source oscillator, which is balanced with respect to the 
case. Only two transistors are used. 


this oscillator directly to the bridge, whose 
low and variable load impedance would 
prevent satisfactory oscillation; it has, in 
any case, a single-sided output instead of 
the push-pull output we need. Some sort of 
buffer stage is wanted between oscillator 
and bridge, which must also provide the 
desired kind of output. 

The simplest and most economical 
method is probably the conventional split¬ 
load phase inverter, using a single tran¬ 
sistor. This arrangement, which operates 
substantially as an emitter-follower, can be 
arranged to give a fairly high input 
resistance and thus a reduced load on the 


oscillator, together with quite low output 
resistance at its two outputs from emitter 
and collector respectively. 

Actually, the effective output resistances 
are far from equal even thou^ similar 
resistances are used in emitter and 
collector circuits, and this can cause slight 
distortion, but if the resistors are of low 
value, as they must be for this application, 
the effect is not serious. 

The choice of transistor and circuit values 
for this stage presents a few problems. 
Because the bridge will need about 2V peak- 
to-peak across its effective load, which can 
be less than a hundred ohms, the phase- 



T ransistorised. 

4 Bands 

240V AC 

All solid 

.535 to 30 MHz 

or 12V DC 

state , 

(includes Broadcast) 

operation 


This is the BIG performance set that obso- 
letes tube receivers ... a professional¬ 
looking set that appeals to amateurs and 
short wave, listeners alike. The DX150A gives 
long-range, world-wide realistic reception 
on 4 bands, including Broadcast. Fully 
transistorised—all solid state—no warm¬ 
up delays; the DX 150 will run on dry 
cells if current fails or is not available; 
will operate from a car’s cigarette lighter 
or any 12V DC service. A 240V AC power 
supply is also built in. Over 30 semi¬ 
conductors—proddct detector for SSB/CW, 
plus fast and slow AVC-^ariable pitch 
BFO—illuminated electrical bandspread, 
fully calibrated for amateur bandv^as- 
cade RF stage—ANL for RF and AF— 
zener stabilised—OTL audio—illuminated 
“S” meter—built-in monitor speaker plus 
front panel jack for external (optional) 
matching speaker. 


Raafistic Parfonnaace 

Retail Pika ^ 


estOM i' electronics 

CO 


(A uml •! Jacaby Milcbaii Malbinca LM) 

376 EASTERN VALLEY WAY. ROSEVILLE. 2069. 
Cables and Telegraphic Address: 'WESTELEC.' 

Sydney. Phone: 40 1212 
Please forward free illustrated liferatwfa 
and specifications on Realistic. 

Hmt... .... 

Aiirtss. 

_ ^ 
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A umque rnted^jSoii 
of six instrument faoilities 

“ b.Wvd. 603 MINI-LAB 



WiNNER OF AWARD 
FOR OUTSTANDING 
EXPORT ACHIEVEMENT 


F.I.S. CAPITAL CITIES, AUSTRALIA. 
Plus tax if applicable. 


■ EIGHT DECADE FUNCTION GENERATOR . . 0.01Hz —1 MHz 

■ SEVEN WATT DC COUPLED POWER AMP. . 15V AND 1 AMP. OUTPUT 

■ THREE 15V 1A POWER SUPPLIES.45V AT 1A IN SERIES 

■ XI TO X100 GAIN OP. AMP. (DC COUPLED) INVERTING OR NON-INVERTING OUTPUT 

■ 0-200V 25MA POWER SUPPLY AND.6.3-0-6.3V AT 1 AMP. AC 


The function generator can be. simultaneously AM and FM modulated, its output can be offset 
± 5V and the square wave has a variable 10-1 mark space ratio. 

Balanced outputs and a variety of additional waveshapes can be obtained with the op-amp, 
the power amplifier will drive ±: 15V into >8n at frequencies to >20kHz and the L.V. power 
supplies can supply 15 Watts each to power yOur circuits. 

A comprehensive handbook covering each facility is supplied. 



B.W.D. ELECTRONICS PTY. LTD. 

DESIGNERS AND MANUFACTURERS OF THE FINEST ELECTRONIC INSTRUMENTATION. 


329-333 Burke Road, Gardiner, Vic. 3146. Ph. 25 4425. 127 Blues Point Road, North Sydney, N.S.W. 2060. Ph. 929 7452. 
S.A. A. J. Ferguson Pty. Ltd. Ph, 51 6895. W.A. Cairns Instrument Services. Ph. 23 3871. 

Old. Warburton Franki (Brisbane) Pty. Ltd. Ph. 51 5121. A.C.T. Associated Scientific Sates Pty. Ltd. Ph. 95 9138. 

N.T. J.C. Electronics. Ph. 3605 and from B.W.D. Agents around the world. 


40 ELECTRONICS Australia, November, 1972 


GL&C599BWD 































trolytic and paper (or plastic) capacitors 
across the battery to improve oscillator 
stability, especiaUy with ageing batteries; 
the power factor of most electrolytic 
capacitors is suspect at frequoicies of this 
order. 

Although three phase-shift capacitors are 
shown in the base circuit of the oscillator, 
only two corresponding resistors appear, 
the input resistance of the transistor having 
been adjusted to approximate the third 
resistor normally used. The polarities of the 
two lOOuF blocking capacitors at die output 
should be noted. 

The variable emitter resistor R6 of the 
oscillator is a 220-ohm miniature carbon 
trim-pot for screw-driver adjustment, 
mounted directly on the wiring board; its 
adjustment could be made accessible 
through a hole in the case if desired, but 
normally it should only need setting once. 

Construction is not at all critical and a 
prospective constructor could use anything 
convenient that he may have on hand 
provided the finished job is not too big and 
can be carried, for preference, direcUy on 
the terminals ^ the bridge. 

The circuit here described was assem¬ 
bled on a small piece of Veroboard 
measuring 2-7 / 16in by 1-7 1 16in, with seven 


TO OUTPUT 
1 


Fig. 5: Wiring pattern for the 
source oscillator board, 
showing the placement of all 
components. The use of 
Veroboard simplifies 
construction while keeping 
down the cost. 


^ BATTERY SAVER 

REGULATED 
BATTERY ELIMINATOR 
Multi Voltage 4.5, 6, 7.5, 9 V 


TYPE PS164 

• Unlimited operation of Battery-operated 
Transistor Equipment from 240 Volt 
AC Mains at negligible power cost. 

• Output regulated to prevent speed 
variation in Tape Recorders motors. 
Constant Voltage to radios, etc., gives 
more undistorted power at high vol¬ 
ume. 

• Approved by Electric Supply Authori¬ 
ties. 

• Double Insulated for extra safety. 

• Ideal for 4.5, 6, 7.5, or 9V Transistor 
Radios, Tape Recorders, Small Tran¬ 
sistorised Amplifiers and Test Equip¬ 
ment, etc. 

• Filtered to ensure hum-free operation. 

• Output selected by rotary switch, re¬ 
cessed to prevent accidental alteration 

Technical Specifications: 

Input 220/240V 50Hz. 

Output 4.5, 6, 7.5 or 9V DC Regulated, 

Maximum Current 0.3 Amps. 

Regulation — less than 10%. 

pipple — less than 0.25% RMS. 

Dimensions SVi ins. x 2Vz ins. x 2 ins. 

(90 X 65 X 50mm.). 


inverter must have a low output impedance 
and be capable of a considerable swing of 
collector current. This indicates a high- 
current power transistor with very low 
emitter and collector resistors. However, 
this would need large batteries even for 
intermittent use, which would increase 
overall size and cost of the unit. 

Tests showed that a pair of size 216 bat¬ 
teries in series, giving 18V, could be used if 
the total current drain was limited to about 
20mA. This is about double the recom¬ 
mended discharge rate for this battery in 
continuous service, but for the intermittent 
use normal in bridge operation it will be 
satisfactory provide the source is switched 
off between measurements. For heavier 
duty, a pair of alkaline batteries type 
MN1604 could be used. 

For the transistor, a satisfactory com¬ 
promise is the 2N2926 (yellow code), an 
inexpensive type withhpE ranging between 
150 and 300 and a low saturation voltage. 
Using 270-ohm resistors in emitter and 
collector circuits, it gives the desired 2V P- 
P across the bridge terminals with minimal 
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distortion, at a total drain of 20mA for the 
complete unit including the oscillator. 

Other NPN transistors of similar 
characteristics could no doubt be sub¬ 
stituted if desired, with suitable alteration 
to the base bias resistor, but an oscilloscope 
would be desirable to study the effect of die 
changes. 

The input to the phase-inverter is tapped 
down the collector resistor of the oscillator, 
partly to avoid overload and also to reduce 
the effect of changes in bridge loading on 
the oscillator. This last is desirable because 
a transistor operating in the emitter- 
follower mode, unlike a similar valve cir¬ 
cuit, is to some extent a two-way device; ie, 
a voltage developed at the emitter output 
load is partially transferred back to the 
base circuit and appears as a variable load 
on the circuit feeding it — in this case the 
oscillator. 

Since the latter is only barely oscillating, 
any appreciable change of load reflect^ 
back from the bridge in this way may stop 
the oscillation. It was found possible to tap 
off about one-eighth of the oscillator output 
while still getting enou^ drive for the 
phase-inverter and this isolates the 
oscillator from the bridge quite effectively. 

Fig 4 shows the final practical circuit. 
There is little calling for further comment. 
It was found desirable to use both elec¬ 


conducting strips and holes on O.lSin cen¬ 
tres. Capacitors and resistors are mostly 
mounted standing on end to economise 
space. The trim-pot R6 has lug centres 
which do not match the Veroboard exactly, 
but with care they can be bent to suit. Fig 5 
gives the layout. 

The whole assembly, together with the 
two size 216 batteries, is housed in a Hor- 
wood instrument case Sin x 4in x 2in deep, 
fitted with two insulated terminals on the 
front cover, on centres to match those of the 
bridge. The circuit board is suspended from 
these terminals by two short lengths of 
18SWG tinned copper wire soldered to the 
conductors on which the output capacitors 
are terminated. . 

The batteries are held on the back cover 
plate, side by side, under a half-inch rubber 
band attach^ by screws, nuts and washers. 
A double-pole On-Cff slide switch is 
mounted on the front cover plate with the 
terminus. Note that the case is **floating”; 
ie, it is insulated from any part of the 
circuit. 

For convenient operation and low 
capacitance to earth, the whole unit is 
suspended from the brieve terminals by two 
strong metal straps or links, slotted at their 
bridge ends to suit the captive terminals 
often used on these instruments, their other 
(Continued on page 133) 
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components:^ 


Hawker Siddeley Electronics 


Plastic Film Capacitors • Ceramics • Silvered Mica • Paper 
Capacitors • Electrolytics • Power Semiconductor Devices • 
Transformers and Wire Wound Products • Trimmers • Potentio¬ 
meters Wire Wound • Light Source Diodes • L-N Displays • Micro- 
wave Tubes and Devices • Modules • Packaged Electronics. 


SYDNEY . 93-0221 

MELBOURNE .. 387-1899 


BRISBANE . 68-4344 

ADELAIDE 46-5941 


Hawker Siddeley Electronics Limited 

752 Pittwater Road, Brookvale, N.S.W. 2100 

Write or phone for catalogue and service information on Components 

NAME. 

ADDRESS. 

STATE.POSTCODE. 


HSE 6839/771 



TVservicemen, 

this instrument is 


GRUNDIG Electronic PAL 
SERVICE GENERATOR FG 21 


This is a small, handy and truly portable instru¬ 
ment for the local assessment of all functions of 
a colour television receiver. In addition it has 
many uses in the service department. 

The VHF tuner covers the channels 5 to 12 and 
provides an output, signal of either 30 mV/240a 
or approximately 1 mV/240O- Press buttons are 
provided which include red raster, colour bars 
ir>to which a phase test pattern may be faded, 
grey scale, grid raster with circle. The electron¬ 
ically produced circle display allows a proper 
setting of the picture aspect ratio. Reliability is 
ensured by the use of integrated circuits in the 
frequency divider stages. The colour sub-carrier 
and sound carrier of 5.5 MHz can be switched 
off. A mains socket is fitted to the back of the 
unit to connect the colour TV Receiver. 

Price: $398.00 

PLUS SALES TAX 


630 7400 
41 7551 
44 4674 
93 6117 
28 5725 
95 9138 


J14CCBV_ 

MITCHELL 


SYDNEY 

MELBOURNE 

BRISBANE 

ADELAIDE 

PERTH 

CANBERRA 


For full details on this ''keyed to colour" instrument contact: 
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An Electronic 
Crash Cymbal 


V-- 



across Ore Supply (see “Noise Gen” on the 
circuit diagram). To increase the noise 
output a conventional amplifier is included 
(TRl). 

The output from the noise amplifier is 
coupled to the base of the gated ahiplifier 
via a .047uF capacitor. Normally the gated 
amplifier is non-operative as tiiere is no 
collector voltage or base bias, thus there is 
no output to the external amplifier. 

The gated amplifier is controlled by the 
pulse shaping circuit. When the pushbutton 
Si is pressed, the fully supply voltage is 
applied across the 47k resistor. The 1.5uF 
electrolytic connected to the junction of this 
47k and the SI contact begins to charge 
rapidly. Since the base emitter junction of 
TR3 is part of the charge path, TR3 is biased 
into conduction for as long as this capacitor 
is charging. 

When TR3 conducts the majority of 
emitter current flows through the OA91 
diode in series with the 680 ohm resistor, 
charging the lOuF electrolytic. Eventually 
the voltage across this capacitor reaches 
the potential at TR3 emitter (minus a small 
drop across the OA91 diode) and the OA91 
biases off. At this time the capacitor is 
charged to about three-quarters of the 
supply rail voltage, but is isolated from fee 
charging circuit by fee reversed biased 
diode. This capacitor becomes fee supply 
for fee gated amplifier collector and bias 
network. The 1.5M resistor shunting fee 
diode is to allow fee capacitor to completely 
discharge after fee gated amplifier has 
completed its cycle. 

Several components in fee pulse shaping 


by GERRY NICHOLSON 

Many musicians like to finish their presentation of a number, or group of 
numbers, with some kind of flourish. Organists, in particular, feel that 
something more than the normal crescendo is often needed when finishing 
the lighter type of number. 


The crash cymbal, a large brass disc 
resting on a central pivot, is a logical choice 
for such an effect and, in fact, has been a 
popular choice of dance bands and similar 
groups for many years. Struck wife a drum 
stick it creates a resounding crash, wife just 
a hint of metallic tone. 

But it isn’t quite so easy for an organist, 
or a guitarist, or other solo player, to create 
such an effect. A real crash cymbal is 
reasonably bulky, while there is some doubt 
whether a solo player could always arm 
himself with a drumstick in time to create 
fee desired effect. 

With our electronic cymbal fee musician 
need only press a button to imitate fee crash 
cymbal effect. If one were to run leads to a 
remote foot pedal fee unit could be 
triggered without missing a beat. 

Another advantage is fee compact size of 
our unit. An amplifier must complement this 
unit but most guitarists and organists 
employ an amplifier as part of their 
equipment. 

The original circuit was published as part 
of an organ sound effects simulator 
reprinted in fee October, November and 
December, 1971 issues of Electronics 
Australia. We have modified this circuit 
slightly to suit our own r^uirements. 

Before describing the circuit in detail it 
may help to discuss fee sound effect we wish 


to simulate and the means employed to do 
so. 

At fee moment the cymbal is struck, the 
sound intensity is maximum, decreasing to 
zero over a short period. The majority of fee 
sound generated is ve^ similar to white 
noise, but there is a slight ringing effect. 

A white noise generator forms fee basis of 
our unit. The noise generator output is fed to 
fee input of a gated amplifier; an amplifier 
which is normally off until a suitable pulse 
occurs to turn it on. 

In our case we use another transistor 
stage to generate a suitably shap^ pulse. 
Closing a switch in the input circuit of this 
stage creates a pulse in its output stage 
which charges a capacitor. This capacitor 
functions as fee supply rail for the gated 
amplifier, switching the amplifier on at full 
gain when the capacitor is fully charged, 
and reducing the gain to zero over a brief 
period as fee capacitor discharges. 

The output from fee gated amplifier is 
transformer coupled to fee output ter¬ 
minals. This transformer gives fee output a 
very slight ringing effect to make fee 
cymbal sound more realistic. 

We can now discuss fee circuit in detail. 
As mentioned earlier fee noise generator is 
fee basis of our unit. This consists of a 
reverse biased BC108 base to emitter 
junction (Dl) in series with a 2.2M resistor 



marked, are considered separately. The function of each section is explained in the text. 
Note the BC108 used as a noise diode. 
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The timer of 1001 uses. 




At last. A true standard 1C timer with almost universal 
applications. The new low-cost 555. From 
Signetics-Linear , of course. 

And the most extraordinary advantage of 555; it’s 
so ordinary, and so simple to use. With designed-in 
flexibility that’s never been matched, spec for spec. 

555 functions interchangeably as a time delay, 
oscillator, pulse detector or power modulator. Timing 
from microseconds through one hour. With time 
delays completely resettable. 


Externally 
triggered, Signetics 
555 will either free run 
or latch, in adjustable duty cycles from 50% to 0.01 %. 
Timing can be changed 10:1 with control. Operating 
from 5 to 15 volts with only a 1% change in timing. 
Output can source or sink 200mA. Temperature 
stability: 0.005% per "C. 

And applying the adaptable 555 is practically 
child’s play (if the kid knows basic math). Requires 
only a resistor and capacitor to do the job. With all 
kinds of options for starting the timing action. And you 
can operate 555 from just a single power supply. 

All this, in one simple 8-pin dual in-line circuit. 
Available off-the-shelf now, from your distributor at 
rock-bottom cost. 


sinnotics 


TECNICO ELECTRONICS 


Premier street, Marrickville, N.S.W. 2204. Tel. 550411 
2 High Street, Northcote, Vic. 3070. Tei. 4899322 


1001 uses? To be 
honest, we haven’t 
stopped counting yet. 

(Yours probably makes 
1002.) But a versatile 
down-to-earth 1C timer 
like the standard 555 suggests applications unlimited. 
From exotic technology to household 
appliances... from copying machines to barricade 
flashers... Start thinking. And you can take it 
from there. 


tSWOQNO 

tniccea 

ouTPcr 




T7408/972 


44 


ELECTRONICS Australia, November, 1972 



































circuit are included to eliminate **plops” as 
the switch is pressed or released. The plop 
as the switch is pressed is eliminated easily 
by virtue of the .luF ca^citor from TR3 
base to the common rail This capacitor 
limits the fast rise time of the triggering 
pulse. 

Any plop as the button is released is most 
noticeable if the l.SuF electrolytic has not 
fully discharged. The network across SI and 
the BAlOO diode are included to eliminate 
this problem. 

As already suggested, the gated amplifier. 
(TR2) derives its collector and bias voltage 
from the lOuF capacitor. As the capacitor 
discharges through TR2 the collector and 
base voltages decrease gradually to zero. 


Thus initial output from this stage is high, 
decreasing in a short period to zero. Unless 
the button is pressed again there is no 
further output. 

Output from the gated amplifier is 
transformer coupled to introduce an 
amount of ringing into the signal. We used 
an A&R TD3 driver transformer and con¬ 
sidered the resonance was suitable, but it 
can be modified by connecting various 
values of capacitance across the primary or 
secondary windings. Values between .002 
and 047uF across the primary winding 
would provide a good starting point. 

The reader should now be familiar with 
the circuit operation and ready to begin 
construction. We wired our unit on a 


TR3 TR2 TRl D1 



The terminal board 
layout. The leads 
marked "RED", 
"BLU", "BLK" 
and "GRN" are 
from the TD3 
transformer and 
are as coded by the 
makers. 


Parts List".. 

Meta! case (optional) 4% x 2% x VA in. 
Driver transformer, A&R TD3. 

TRANSISTORS 
4 BC108 or similar. 

DIODES 
BA100, OA91. 

CAPACITORS 
2 lOuF 16VW electrolytic. 

1 2.2uF 25VW elctrolytic. 

2 I.SuF 33VW tantalum 
2 0.1 uF 100 VW polyester. 

2 .047uF 100VW polyester. 

RESISTORS. i'AW) 

1 2.2M 4 10k 

1 1.5M 2.2k 

1 470k 1 Ik 

2 120k 1 680 ohms 

2 47k 2 100 ohms 

2 9 volt batteries. 216 or similar. 

2 battery dips to suit above. 

Miniature tag board, (16 pair of tags). 
Miniature toggle switch (on-off). 

Suitable triggering switch (see text). 

MISCELLANEOUS: 

Screws, nuts and washers, Vb Whitworth. 
2 Threaded pillars with Vb Wh thread and 1 
inch long. 

Sleeving. 

Shielded audio cable. 

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those used for 
our prototype. Components with higher 
ratings rnay generally be used providing 
they are physically compatible. Com¬ 
ponents with lower ratings may also be 
used in some cases, providing the ratings 
are not exceeded. 


miniature tag board with 16 pairs of tags. 
The output transformer and mounting 
pillars should be fastened to the underside 
of the board first, as their positions dictate 
the location of other components and the 
need to insulate some component pigtails. 

The wiring of the noise generator should 
be straighforward, there being only three 
components including the coupling 
capacitor. Next the noise amplifier can be 
wired. There is only one comi^nent for this 
section under the board, a O.luF bypass 
capacitor. The only pigtails which need 
insulating are those on the coupling 
capacitors. 

The gated amplifier should cause no 
problems. There are no small components 
under the board. The emitter bypass 
electrolytic pigtails should be insulated. 
The transformer leads are colour coded as 
shown on the wiring diagram. With this 
section wired check your work so far 
against the circuit and die wiring diagram. 

In the pulse shaping and trigger circuit 
the 100 ohm resistor in series with a 2.2uF 
electrolytic across Si is under the board. 
The pigtails of both these components are 
insulated. 

Finally fit all interconnecting wires as 
shown on die wiring diagram, and connect 
the output cable and switches. If the reader 
intends to use batteries as the source of 
supply, two 9 volt type 216 batteries in series 
would suffice. A red wire from one battery 
clip and a black wire from the other are 
soldered together and the join insulated. 
The remaining red wire goes to the on-off 
switch while the black wire is soldered to 
the tagboard common rail. 

We mounted our unit in a die-cast 
aluminium alloy case. The batteries fit 
under the board and it is advisable to in¬ 
sulate (with tape) any tags which might 
short to the battery cases. 

The metal box is not essential, unless the 
(Continued on page 133) 


4 VIU.UAIIIE 
TEXTBOOKS 

• BASIC ELECTRONICS 

An easy-to-read Introduction to 
this fascinating subject. Start 
knowing nothing; finish up 
building practical projects. 

•HiFi-STEREO Handbook 

Written expressly for the music 
lover who wants to select, buy 
and understand modern HiR 
Stereo equipment. 

• Fundamentals of 
SOLID STATE 

Explains the basic concepts of 
solid-state technology without 
complex maths. Written for the 
engineer, serviceman, en¬ 
thusiast. 

• An Introduction to 
DIGITAL ELECTRONICS 

Discover the principles of logic 
circuits, digital computers and 
instruments. Valuable reading 
for students and hobbyists. 


AH written by the Technical 
Staff of "Electronics Australia." 
AH priced at $2.00 each, plus 
postage. 


Please send me copies of: 

□ BASIC ELECTRONICS 

□ HiFi-STEREO Handbook 

□ Fundamentals of 
SOLID STATE 

□ An Introduction to 

DIGITAL ELECTRONICS 

Tick the book or books you require and, 
for each, enclose $2.00 plus 30c pack and 
postage to any address in Australia. 
Overseas buyers should estimate ad¬ 
ditional postage on basis of 13oz posted 
weight. Please enclose only cheque, 
money order, Australian Postal Order, 
&c., NOT CASH. Address and make 
payable to: 

ELECTRONICS Australia, 

PO Box 157, Beaconsfield 2015, 
AUSTRALIA. 

NAME. 

ADDRESS. 


POSTCODE. 

A SPECIAL 25% DISCOUNT is available 
on single copy rate for bulk buyers of not 
less than 12 copies to retailers, radio 
clubs, youth groups. Please enclose 
remittance with order including 
estimated parcel postage or freight. 
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The ADC-XLM "..in .1 class by itself." 



$77 


That’s the way Stereo Review described our XLM. High FideKty head¬ 
lined their review, “Superb new pickup from ADC” and went on to say, 
“...must be counted among the state of the art contenders.” And Audio 
echoed them with, “The ADC-XLM appears to be state of the art.” 

With the critics so lavish in their praise of the XLM, there’s hardly any 
necessity to add anything. Far better to let the experts continue to speak 
for us. 


Frequency response The cbs str-ioo test 

record showed less than± 1.5dB variation up 
to 20,000Hz. Stereo Review 

... response is within ±2dB over the entire range. Audio 
Frequency response is exceptionally flat. High Fidelity 


The XLM has remarkably low distortion in comparison 
with others. Audio 

At 0.6 grams the distortion was low (under 1.5 per 
cent). Stereo Review 


Tracking This is the only cartridge we have seen 
that is really capable of tracking almost all stereo discs 
at 0.4 grams. Stereo Review 
The XLM went through the usual torture test at 
0.4 grams (some top models require more than a 
gram). High Fidelity 

The XLM is capable of reproducing anything found on 
a phonograph record. Aucf/o 


Hum and noise The XLM could be instrumental 
in lowering the input noise from the first stage of a 
modern transistor amplifier. Audio 
The cartridge had very good shielding against 
induced hum. Stereo Review 



Distortion Distortion readings.. .are without 
exception better than those for any other model we've 
tested. High Fidelity 


Price This would be a very hard cartridge to surpass 

at any price. Stereo Review 

We found it impossible to attribute superior sound to 

costlier competing models. High Fidelity 

Priced as it is, it is a real bargain in cartridges. Audio 


ID 


SOLE AUSTRALIAN REPRESENTATIVES: 

J. H. REPRODUCERS CO. 

Reg. Office: 293 HUNTINGDALE ROAD, CHADSTONE, 
VIC. 3148, AUSTRALIA 
Telephone: 211 3066, 277 3488 
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Ea^ to build enclosures 


for Halls 
and Churches 

Described here are a couple of simple 
loudspeaker systems which were devised by 
the Author for a Sydney suburban church. 
Involving a minimum of fuss and expense, 
they have one important thing in their favour 
— they do the job required of them very ef¬ 
fectively! 


by NORMAN MARKS 


The buildings in which the enclosures were installed 
included a church and a church hall sharing a common 
entrance foyer. To minimise cost and provide for later 
flexibility, it was decided to install a single amplifier 
and turntable in the foyer, with microphone and 
loudspeaker lines running back under the floor to the 
central amplifier position. 

A church officer, from the foyer, could thus control 
the sound level in whichever building was being used 
and could, if necessary, relay the proceedings into the 
second building. It remained to devise and install 
suitable loudspeakers, hopefully with a minimum of 
outlay. 




Front and rear views of both the four and two loud speaker units showing most of the 
constructional details. Two of the loudspeakers in the larger unit have yet to be covered 
with bonded fibre, such as Innerbond or Courtelle. 


The church is of modest dimensions and 
designed to seat about 150 people. The main 
role of the amplifier would be to assist those 
among the congregation who were hard of 
hearing, and in respect to ministers with a 
soft voice. High level reinforcement would 
obviously not be called for. 

TTie pulpit is centrally placed at one ex¬ 
treme end of the building and a loudspeaker 
could not be located anywhere near it by 
reason both of appearance and the 
likelihood of acoustic feedback. In fact, 
there seemed to be only one place where a 
loudspeaker could go — on one side wall 
above the organ console, directed 
diagonally across the church and above the 
heads of the congregration. 

There was no place for a second loud¬ 
speaker on the opposite wall and it was 
appreciated that the sound would be coming 
from one side rather than the pulpit area. 

It was fairly obvious that the most 
pleasing style of loudspeaker would be a 
“line source” configuration with (say) four 
loudspeakers mounted one above the other 
in a vertical line. This results in a tall, 
slender enclosure which can usually be 
merged much more easily into the lines of a 
building than a more cubical shape, as 
would ^ necessary to house a single 12-inch 
loudspeaker. 
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NEW ALL-TRANSISTOR STEREO AMPLIFIERS WITH 
IN BUILT AM. TUNER ULTIMATE IN DESIGN- 

LONG DEPENDABILITY using all silicon transistors 50 WATTS — RMS 


SPECIFICATIONS 
POWER OUTPUT: 

25 watts per channel R .M.S. Total output 
50 watts R.AA.S. 

FREQUENCY RESPONSE: 

20 cycles to 40,000 + Idb. 

HUM & NOISE: 

Aux. 70db. Mag. 60db: 

INPUT SENSITIVITY: 

Mag. 2mv. Aux. 250mv. 

EQUALISED: 

Mag. RIAA. 

TONE CONTROLS; 

Bass 50 c/s + 13db. Treble lOkc/s 
15db. 

HARMONIC DISTORTION. 

Less than 0.5 per cent. 

LOUDNESS CONTROL: 

50 c.s lOdb. 

SCRATCH FILTER: 

(high filter) at lOkc / s 5db. 

RUMBLE FILTER: 

(low filter) at 50 c/s 5db. 

PROVISION FOR TAPE RECORDER. 
Record or play back with din plug 
connector. Tape monitor switch. 
SPEAKER SWITCHING: 

Two sets of speakers can be connected 
and selected by switch on front panel, 
they can also be driven together. 
HEADPHONES: 

Headphone jack is situated on front 
panel. 

DIMENSIONS: 

laVzin X ilin, deep. Weight lbs. 

TUNER: 

This unit incorporates a transistor 
tuner with a coverage of 530 to 1,600 K. C. 
Calibrated dial available for all states. 

POWER SUPPLY. 

Regulated power supply with switching 
protection for output transistors. 
SEMICONDUCTORS. 

30 silicon transistors plus 7 diodes. 



$159.00 


Plus Freight 


(cabinet extra) 


Model C700-T (with Tuner) 


$139.00 


(cabinet extra) 
AMPLIFIER ONLY. 
SPECIFICATIONS 


AT LEFT. 

Larger type cabinets for above in teak or walnut with metal trim, $10 extra 



Model 700 


THE NEW MA GNA VOX 8-30 SPEAKER SYSTEM 

COMPLETE SYSTEM: (1.6 cubic ft.) IN WALNUT OR TEAK VENEER, OILED FINISH, 
(Regret no mail orders for complete system) —$59.00. 

SPEAKER KIT: (Less cabinet.) COMPRISING 1 8/30 SPEAKER, 2 3TC TWEETERS, 1 3" 
TUBE, 1-4 or 2 mfd. CONDENSER, INNER BOND AND SPEAKER SILK, AVAILABLE IN 8 OR 
15 O^MS $23.50. Postage $1.50 extra. Can be supplied with the new Philips 1" DOME TWEETER 
at $5 extra 1.6 cubic ft. cabinet kit $20.00 freight extra. 


PROVISION FOR FOUR CHANNEL 

ALL UNITS WIRED WITH SOCKETS Et CONTROL FOR 
SIMULATED 4 CHANNEL ONLY REQUIRES THE ADDITION OF 
TWO EXTRA SPEAKERS ALSO OUTPUT SOCKET FOR DECODER 
& 4 CHANNEL AMP. 


NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 



Suitable for use with all valve transistor Hi-Fi amplifiers, tape recorders or 

P. A. amplifiers. 

SPECIFICATIONS 

Frequency coverage 530 to 1600 K.C. bandwidth 9 K.C. Inbuilt aerial, 
provision for external aerial. 240volt A.C. operation. Dimensions 10% x Gin x 
3V2in. Output variable from 50mv to 700mv. 

$49.00 Post and Packing, $1.50. 


AMPLIFIERS 

KENWOOD 

KA4002 

OR 

SANSUI 

A505 

System One 


TWO SPECIAL HI-FI SYSTEMS FROM CLASSIC 

TURNTABLES SPEAKERS TUNERS 


DUAL 1216 
OR 

GARRARD SL72B 
WITH BASE & com 
SHURE MAGNETIC 
CARTRIDGE & DIAMOND 


MAGNAVOX 
8-30 SYSTEM 
OR 

3 WAY SYSTEM 
WITH DOME 
TWEETER 


A.M. 
TUNER 
BY CLASSIC 


$399.00 


FREIGHT & 
PACKING 
EXTRA 




KENWOOD 

KA2002 

OR 

PIONEER 
SA500A 
System Two 


DUAL 1214 
OR 

BMU121 BELT DRIVE 
WITH BASE & 
MAGNETIC CARTRIDGE 
DIAMOND STYLUS 


MAGNAVOX 
8-30 SYSTEM 
OR 

3 WAY SYSTEM 
WITH DOME 
TWEETER 


NOT 

SUPPLIED 


$299.00 


FREIGHT & 
PACKING 
EXTRA 




CLASSIC RADIO 


245 PARRAMAHA RD, HABERFIELD 2045 
PHONES 798 7145, 798 6507 
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A second major advantage of a line 
source system is that it tends to concentrate 
its radiation in a flat fan-shape. If placed 
above head hei^t, the lobe tends to pass 
above the heads of those nearest to the 
loudspeaker, so that they are not subjected 
to an excessive sound level. 

At this point of time, a search around the 
clearance houses revealed some keenly 
priced 8-inch loudspeakers fitted with 8-ohm 
voice coils. Four of these would do just fine; 
and by connecting their voice coils in series- 
parallel, the nett impedance would remain 
at 8 ohms. 

The conventional next step should have 
been to construct a tall enclosure of rec¬ 
tangular base plan and bracket it to the wall 
so that it would face diagonally across the 
congregation. But, while utilitarian, a 
loudspeaker so arranged generally 
manages to look what it really is — a rather 
bulky afterthought. 

Why not construct an enclosure of 
predominantly triangular section, which 
could mount flush against the wall? TTie 
exposed faces could then be covered with a 
suitable cloth to blend with the wall. And 
that’s the way the enclosure was con¬ 
structed, as shown on these pages. 

It was convenient in this case to make the 
major angles 90-degrees so that the loud¬ 
speakers cones would face across the 
auditorium at 45 degrees. With this 
arrangement, the enclosure can be 
modified to suit either wall by simply in¬ 
terchanging the baffle and the slotted panel. 

Fairly obviously, however, the dimen¬ 
sions could be changed to meet particular 
requirements. 

It will be evident from the photograph 
that the dimensions of the enclosure are 
such as to accommodate no more than 
comfortably the four loudspeakers on the 
baffle face. Increasing the size would have 
been good for bass response but bad from 
the viewpoint of appearance. 

To minimise the risk of the loudspeakers 
exhibiting a prominent bass resonance in 
the box, pressure relief slots are specifled in 
the second outward facing panel. In ad¬ 
dition, it is suggested that a layer of 16oz 
Innerbond or Bonded Courtelle be pinned 
around the rear of the loudspeakers. One 
piece is shown in position around two of the 
loudspeakers in the rear photograi^. 

The loudspeakers used in the original 
were a clearance line having a single 
curvilinear cone. Other loudspeakers could 
be substituted, however. The more sensitive 
they are, the less drive power you will need 
to produce a given sound level. If they have 
a low cone resonance, the bass end will 
sound fuller. If they have a tweeter cone, 
they top end will be brighter. 

In practice, most ordinary loudspeakers 
as used in ra^o or television receivers will 
do the job quite effectively. 

So much for the single system in the 
church. 

The church hall provided a quite different 
situation, with a modest stage and 
proscenium and an almost automatic 
requirement to locate a loudspeaker system 
on either side, in the corner formed by the 
proscenium and the side wall. 

But it is not a large building and two 4- 
speaker columns would have been too costly 
and too cumbersone for the corners that 
were available for them. 

In consequence, two smaller enclosures 
were made up, as per the upper diagram, 


each mounting two 8-inch loudspeakers of 
the same type as before. 

The smaller enclosure is virtually a 
skeleton triangle intended to mount hard 
into the corner with the baffle facing in¬ 
wards at 45 degrees. Note however, that the 
baffle does not seal against the adjacent 
walls but leaves a narrow slot to relieve the 
internal air pressure. 

The baffle can be dressed with a suitable 


Construction of the 
enclosures is fairly 
straightforward, as 
can be seen from 
these exploded 
drawings. The finish 
used is up to the 
individual con¬ 
structor. In the 
prototype two 
loudspeaker unit the 
finish was satin 
enamel to match the 
adjacent walls. To 
ensure a good fit 
against the wall and 
to prevent rattles the 
edges of top and 
bottom panels 
should be covered 
with felt or foam 
tape. 


cloth in front while, b^ind it, the loud¬ 
speakers should again be encircled by a 
layer of sound absorbent Innerbond or 
Courtelle. 

In these smaller enclosures, the loud¬ 
speakers were simply connected in series to 
produce a nett impedance for each system 
of 16 ohms. At the amplifier, the two were 
connected in parallel to bring them back to 8 
ohms total. ® 
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®‘Eveready’&*Union Carbide'are registered Trade Merits. 


BAHERIES Products of 


To: UNION CARBIDE AUSTRALIA LIMITED 9 

Sydney: Consumer Products Division, 167-187 Kent St. 2 0559. ^ 

Brisbane: 243-253 Edward St. 31 1391. Melbourne: 505 St. Kllda Rd. 261241, 26 2332. 
Adelaide: 41-49 Currie St. 51 6099. Perth: 901 Hay St. 21 2926. 

Name 


Address 


Postcode 


BATTERIES 


Eveready® Nickel Cadmium. 

When they run down, charge 
them up. The rechargeable 
batteries that stay the way they 
come. Completely sealed. 

And available in a wide range 
of shapes and sizes to suit your 
particular power needs. 

If you’d like to 
know more, clip the 
coupon and we’ll 
send you a brochure. 
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New Way To Photo-Etch 
Your Own Printed Boards 


A large proportion of the projects in Electronics Australia use printed 
wiring boards. Until now, it has been difficult, if not impossible, for the home 
constructor to make economically the boards he requires. A new process, 
available in kit form, might change all this. . . 


by ROSS TESTER 

The new system does not call for ex¬ 
pensive commercial photography, or 
specialised equipment, ft requires only a 
positive transparency or artwork made 
from printed l^ard “stick-ons” which can 
be supplied as part of the kit if required. 

A Sydney company, Circuit Components 
A*asia Pty Ltd, is responsible for importing 
and marketing these kits. We understand 
that they will also be available from normal 
electronic specialists, at prices similar to 
those quoted by Circuit Ck)mponents. 

Hie system differs from those we have 
seen in ^e past, in diat it is positive acting. 
This means that a positive transparency 
(opaque copper pattern, clear background) 
must be us^, rather than the negative 
usually used for photo-etching systems. 
This is exactly i^at the hobbyist requires — 
he can now make a board on a *'one-off” 
basis using 1:1 scale printed board tapes 
and pads, instead of having to convert them 
photographically into negative form. 

There are two basic kits, each containing 
the same materials, but in two sizes. These 
are: 

50 or 100ml of positive photo resist 
50 or lOOg of resist developer powder. 
1.2kg of etchant (ammonium persulphate; 
ferric chloride may be obtained on request) 
Instructions. 

Also available are extras which may be 
obtained if desired: 

Bishop printed circuit aids (pads, tapes, 
etc) 

Printing frames 
Plastic trays 
Mylar film 

Exacto knives & blades 
Working with this system is very simple 
and the average worker should have no 

C roUem coping with it. However, it would 
e wise to make a few trial runs on some 
pieces of scrap board before attempting to 
make a full size board. 

First, the blank board must be properly 
prepar^. It must be absolutely clean and 
dry before applying the resist. It ^ould be 
cleaned with one of the proprietary 
powdered cleaners, such as “Ajax” or 
similar. Avoid those in cake form, which 
often use soap as a binder, or those embody¬ 
ing detergent. Either soap or detergent may 
leave a film on the copp^ which could react 
adversely with the resist. Paper towels, 
rather than kitchen sponges should be used 
for cleaning and drying. 

When the board is visibly clean, test the 
copper surface by holding it under running 


The basic kit, as obtained 
from Circuit Components. 
It contains resist, 
developer, etchant, boards, 
trays, and printing frame. 



water. If the surface “wets” all over 
without breaks appearing, the surface is 
well prepared. If breaks do appear, due to 
grease or oil on the copper, re-scrub and re¬ 
test. When clean, dry with a clean paper 
towel. Do not touch the surface after 
cleaning, as skin oils will contaminate ttie 
surface. 

Hie resist is a dark purple liquid of fairly 
thick consistency, which dries reasonably 
fast. Its storage life has not been fully 
determined, but is at least well over a year, 
if kept in a well-stoppered bottle. 

To coat the board properly, a small soft 
brush is needed. The size depends on the 
size of board to be covered — a small ar¬ 
tist’s brush (around size six) is good for 
small boards, but a larger board requires a 
soft paintbrush (around to one indh). 

Pour a small amount of resist from the 
bottle into a pool in the centre of the board. 
Brush the resist away from this pool to 
completely cover the board ~ not just the 
area of the pattern. You should allow at 
least half an inch of resist all around the 
pattern. Hiis allows for the fact that the 
resist thickens slightly at the edges as it 
dries. 

As the length of exposure varies with the 
thickness of the resist, try to brush it as 
evenly as possible. Best results will be 
obtained with a thin coating of resist — too 
thick a coat will result in the pattern not 
developing fully. Also, do not allow foreign 
matter to settle on the board at this time. 
Dust, in particular, will impair ttie final 
result. 

We cannot over-emphasise the im¬ 
portance of the coating stage. On this 
depends the outcome. More than likely, a 
few trial attempts will be necessary before 
complete satisfaction is obtained. 

Hie next stage is to harden the coating by 
baking in an oven. An ordinary domestic 
oven, gas or electric, can be used and should 
be preheated to between 100 and 120 degrees 
F (38to 480. (To save time, the oven can be 
set and turned on before the board is 


coated.) Baking time is approximately half 
and hour. Do not put the board directly onto 
the bars of the oven tray — they harden the 
resist directly above them first, and this 
sometimes causes trouble. Ideally, pla6e on 
a non-conducting tray or mat (such as 
asbestos) to allow even drying. However, an 
ordinary flat oven tray will suffice. 

When removed from the oven, the board 
should be completely touch dry, and not 
smell of solvents. If toe resist has not fully 
dried, it will still be soft underneath and will 
probably lift during development and/or 
etching. Note that after baking, the resist is 
photo-sensitive and should not be subject to 
direct or reflected sunlight, or to strong 
artificial light — particularly fluorescent. 
No special safelights are necessary at any 
time. 

We might mention some initial trouble we 
had in preparing boards. We were sure that 
toe coating was correct, and the exposure 
adequate, but still toe pattern woidd not 
develop fully. We finally traced the problem 
to this baking cycle. Our oven was set too 
high and the board was being fogged by toe 
heat. This was completely rectified by 
limiting toe temperature to the figures 
given above. 

Exposure of toe board is toe next stage. A 
printing frame is helpful, but not absolutely 
necessary. We tried exposing a few boards 
in an ordinary picture frame, with com¬ 
pletely ’ satisfactory results. All that is 
required is that the transparency is held in 
intimate contact with the resist, so that no 
light can creep around behind the pattern 
and cause fuzziness. 

Special “actinic blue” flourescent tubes 
are needed to expose the board. Three 
makes are commonly available: Philips 
TLA20W / 05; General Electric F20T12.BL; 
and Sylvania F20T12 / BL. All are 20W size 
and nt into a standard 20W fluorescent 
fitting. Forty watt tubes are also available 
— the 20 in each type number is changed to 
40. The tubes fit into ordinary fluorescent 
tube holders. 
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GENERAL ELECTRIC 

glassivated GE Low current rectifier 

rectifiers 

The reliable 
rectifier 


NOTb ALL DIMLNSIONS IN INCHES. 

WELD AND SOLDER FLASH NOT 
CONTROLLED IN THIS AREA 


MADE IN AUSTRALIA 



CATHODE BAND 
NOTE: LEAD DIAMETER IS NOT CONTROLLED WITHIN 050 OF BODY 
FIGUHI 1 A14 nrCTIFIFR 


1 . 


2 . 

3. 

4. 

5. 

6 . 
7. 


Special Features of GE Low Current Rectifier 

Glassivated Pellet 

(a) Seals out contaminants. Long-term stability, Vf and Ir 

(b) No organic material next to pellet as used in some epoxy package rectifiers. 

(c) No cavity around pellet which can create particle problems. 

Glass (non-conductive) Package — Hermetic seal. 

Dual heat sink construction. 

Smaller package size than metal packages. 

Electro plated tinned leads. 

Transient Voltage Protection. 

One amp continuous from 75'*C to lOO^C ambient temperatures. 



A14F 

A14A 

1N5059 

1N5060 

1N5061 

1N5062 

A14P 1 

*RBvers 0 Voltage (SS^C to +175** C, Tjl 
(SS^C to +165** C for 1N5062 and A14P} 
Working Peak, Vrwm 

50 

100 

200 

400 

600 

800 

1000 

VOLTS 

* Average Forward Current lo 

^lOO^^C Ambient 90**C for 1N5062 and A14Pi 
25*C Ambient (See Rating Curves Data Sheet 
130.55 8 /71.) 








AMP 
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*Peak Surge Forward Current /fsm 

Non-repetitive. .0083 sea, half sine wave. 
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Maximum Avalanche Voltage 
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Peak Non-repetitive Reverse Power Rating, 

20 psea, half sine wave, at Max Tj 
^100 psea. JEDEC 
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MOUNTING: Any position. Lead temperature 290* C maximum to % inch from 
body for 5 seconds maximum during mounting. 

AUSTRALIAN GENERAL ELECTRIC LIMITED 

86-90 BAY STREET, ULTIMO. PHONE 212 3711 

DISTRIBUTORS: 

Fairchild Australia Pty Ltd, Melbourne, Tel: 723 4131; Sydney Tel: 439 4355. GEC-Elliott Automation, Melbourne, Tel: 387 2811. 
Watkin Wynne Pty Ltd, 32 Falcon St, Crows Nest. Tel: 43 2107. GEC-Elliott Automation, Adelaide, Tel: 71 7971. 

PB Components, Melbourne, Tel: 53 2766 GEC-Elliott Automation, Brisbane, Tel: 32 0441 

GEC-Elliott Automation, Sydney, Tel: 439 1922. H. Rowe&CoPty Ltd Perth,Tel:28 5444. 
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Exposure time is dependent on four 
things: — the number of tubes; the distance 
from the tube to the board; the trans¬ 
parency of the artwork, and, as we said 
before, the thickness of the resist. 

Adequate exposure means a perfect 
board, so this step is just as important as 
the preceding ones. It is difficult to over¬ 
expose the board, but it is very easy to 
under-expose. Increase the times if in 
doubt, but they should not be reduced. 

As a guide, we suggest 25 to 35 minutes for 
two tubes at a distance of nine inches. This 
assumes clear transparency and opaque 
pattern. For one tube, the distance ^ould 
be reduced to around six inches, and the 
exposure should be increased to 55 minutes 
or so. (Note that working too close to the 
tube may result in uneven lighting.) 

If film other than clear is used (a matt 
mylar, for instance) the exposure time will 
have to be increased, possibly by fifty 
percent of more. We found this to be the 
case using some films. It is far better to 
over-expose than to under-expose. A result 
may still be obtained this way, whereas an 
under-exposed pattern is ruined. 

While the board is being exposed, the 
developer can be prepared. This is supplied 
as a white powder, which is mixed with 
water in the proportion of 10 grams of 
powder to 500ml of water. This mixture is 
quite critical. If it is too weak the resist, 
which is soluble in water, may lift. If it is too 
strong ie, has too little water in it, the ex¬ 
posed portions may not dissolve as in¬ 
tended. (See note at end). 

Storage life appears to be almost in¬ 
definite if stored in a well stoppered bottle. 
Working life is indicated by the degree of 
discolouration. A good rule of thumb is to 
discard it when the board pattern can no 
longer be seen throu^ it. 

cSice the exposure is complete, the board 
should be developed immediately. Until it is 
developed, it is photosensitive and can be 
ruined by accidental exposure. To develop 
the board, place it in a plastic or glass 
container and agitate gently. Avoid 
splashing, as it is a strong alkali which may 
damage paintwork or metals. If it does 
splash, wash immediately with plenty of 
water. The developer is not strong enou^ to 
harm the skin but, if allowed to enter a cut 
or wound, it will cause considerable pain. 

After a few seconds agitation, the copper 
pattern appears as dark mauve on a lifter 
background. With continuing agitation, the 
lighter sections begin to lift off. These look 
like spider’s web or lengths of cotton in the 
solution. In two to two and a half minutes 
the development should be complete, with 
all sections of the “clear” pattern having 
lifted off. 

It is now the time to decide whether or not 
the coating and exposing were correct. On a 
perfect board, only the pattern required 
should remain as resist. Sometimes, the 
author has found it necessary to assist the 
developer by rubbing the pattern lightly 
with the finger tips. TTiis technique is useful 
where most of the pattern has developed, 
but one or two small sections have not, <iue 
to the original coating being too thick. 
Sometimes, if the pattern is rubbed, the 
unwanted sections lift and the board can be 
used. However, if it is rubbed too hard the 
wanted pattern may also lift. 

If this happens, it is just as well to scrub 
the rest of ttie pattern off and start again 
from scratch. 


The next step is etching, and there are two 
approaches possible. If time is short, the 
board should be allowed to air dry (at least 
thirty minutes) and can then be etched. 
Thirty minutes should be regarded as an 
absolute minimum, as the air circulating 
around the board stabilises and hardens the 
image. 

Ideally, however, the board should be 
“postbaked” before air drying and 
stabilising. This dries the image fully. Dry 
the board in an oven at approximately 120 
degrees F or 48 degrees C. Then allow it to 
stand in free air for approximately thirty 
minutes. The postbaking technique is 
commonly used in industry for optimum 
results. 

The etching process is the easiest part. 
Once the board has reached this stage ttiere 
is not much that can go wrong. Two dif¬ 
ferent etchants are commonly used and 
either one can be supplied, in the kit, on 
request. 

Probably the most common is ferric 
chloride, or chloride of iron. This is easy to 
obtain, easy to use, and keeps well. 
However, it does stain badly if it gets on the 
skin, clothes, etc. It is desirable to add a 
small amount of hydrochloric acid to this 


water, too weak a solution may cause 
softening. Too strong a solution will merely 
be wasted. 

Storage life of both etchants is virtually 
indefinite. Working life is best determined 
on the basis of etching time. When the time 
required is double that of a fresh mixture, at 
the same temperature, it should be 
discarded. 

To simplify etching, drill a hole in each 
end of the board and feed a length of string 
or PVC covered wire through the holes on 
the opposite side to the copper. This allows a 
“dunking” action to be used. 

The easiest way to etch the board is to 
place it in a plastic tray full of heated 
etchant, which in turn is place in a sink 
full of very hot water. This helps keep the 
etchant hot. If any etchant is spilt, wipe it 
immediately as it, like the developer, will 
eat into a sink or paintwork. Ammonium 
persulphate will not hurt the skin, but it 
should be too hot to put the hand in. The 
same comments apply to cuts as for the 
developer. Ferric chloride will not hurt the 
skin, but may stain it rather badly. 

With constant agitation at the specified 
strength and temperature, a board in 
ammonium persulphate should be com¬ 
pletely etched in less than ten minutes. 


This etched, but not 
stripped board, 
shows the definition 
possible. 



etchant, to prevent it becoming loaded with 
copper after repeated use. The recom¬ 
mended proportion is 10 millilitres of HCl to 
one litre of etchant. 

The other etchant is ammonium per¬ 
sulphate. This is economical, has a long life, 
does not stain, and needs no added acid. 
However, it does need heating to between 
120 and 150 degrees F (48 to 670 and some 
readers may find this inconvenient. Ferric 
chloride also works faster when heated, but 
is not an essential requirement. If am¬ 
monium persulphate is not heated, the 
etching time is so prolonged that the resist 
may soften and lift. Alternatively, “un¬ 
dercutting” may occur, leading to ragged 
outlines. 

Either etchant will need to be made up 
from the powder. Once again, the in¬ 
structions with the etchant should be 
followed, but as a guide, these are the 
strengths which will be required: Am¬ 
monium persulphate; ^/zlb per pint of water 
or 200g per litre. Ferric chloride; minimum 
lib per pint of water or 1kg per litre. 

Note that the recommended strengths 
should be adhered to, otherwise the image 
may be affected. As the resist is soluble in 


Naturally, the amount of copper to be 
removed has a marked effect on the time 
taken to etch, as does the age of the etchant. 

When the board is etched in ferric 
chloride, the time taken also depends on 
temperature and size. It should be com¬ 
parable with the maximum for ammonium 
persulphate. v 

After etching, the board should be 
stripped of its coating of resist. Methylated 
spirit will accomplish this most easily. 
Water will also remove it, but not as 
quickly. After stripping, the pattern should 
be polished with Ajax or a similar abrasive. 
It should then be dried completely. To 
prevent the surface from oxidising, it 
should be coated with a printed circuit 
lacquer. 

There are several proprietary brands of 
PC lacquers or coatings. However, it is 
possible to make a coating which also acts 
as a very good flux. Dissolve some 
powdered resin (available from hardware 
stores) in a small amount of methylated 
spirit. Paint this mixture onto the copper 
and bare laminate — it is not necessary to 
try to follow the pattern only. A thin coat of 
this flux dries in a few minutes — and the 
board is then ready for cutting and drilling. 
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Cutting the board is not difficult. It is best 
done with a metal guillotine — however, 
many readers do not have access to one of 
these. If the guillotine is to be used, the 
board ^ould be warmed over a flame for a 
few seconds before cutting — this helps 
prevent the edges shattering, especially on 
phenolic laminate. 

Most readers will have to use a hacksaw. 
Qamp the board in a vyce between two 
pieces of wood and use a fine blade. A fret or 
coping saw is almost as good. Do not try to 
cut too much in one stroke, as it may 
shatter. After cutting, the edges can be 
finished with a flat file. 

The holes can be drilled suing a hand drill 
or electric drill. The size of the hole is 
dependent on the components which are to 
go in them — and on the whims of the 
builder. 'Hie author prefers a number 58 
drill — other preferences may range from a 
number 55 to a 60. Experience will show 
which drill is best for the job. There is one 
problem involved in using an electric drill 
— many chucks do not close smaller than 
1 / 16in. This may be overcome by sliding a 
length of PVC spaghetti over the drill. 

Photographed below is a felt tip pen which 
has been specifically designed for use on 
printed boards. Instead of normal ink, the 
pen contains a resist which is applied by 
pressing the tip of the pen onto ttie copper. 

This pen is ideal for the experimenter 
wishing to make a “one off” board without 
going to the trouble of making a positive and 
coating the board with resist, etc. 
Naturally, results cannot be expected to be 
as good as conventional methods (photo¬ 
etch, silk screen, etc) but they will probably 


pass for most experimenters. ' 

A second use for the pen is as a repair tool 
for faulty or damaged photo resist patterns. 
If the resist is damaged during developing 
or early etching, this pen can be used to 
“patch up” the damage, which means that a 
board which might otherwise have been 
ruined has a good chance of being used. 

The pen in the photograph was kindly 
supplied by Radio Despatch Service, 869 
George Street, Sydney. It is called a “Dalo 
33” printed circuit pen, and is priced at $1.50 



This DALO 33 PC pen contains resist in¬ 
stead of ink. It is available from Radio 
Despatch Service, 869 George Street 
Sydney. 

plus 15% sales tax where applicable. At 
such a low price, we feel that these pens are 
a good investment. 

Since this article was prepared, Circuit 
Components have advised that the 
powdered developer may soon be replaced 
with a liquid concentrate. This is a local 
product and should result in a lower price 
for the kit. Full instructions will be printed 
on the bottle. 

Also, the resist is likely to be thinner than 
the one we used. Some users, including 
ourselves, have found that the resist 
sometimes dried to an uneven thickness. 


The thinner resist should overcome this 
problem. Drying time should not be af¬ 
fected. 

And that’s just about all there is to 
making your own printed wiring boards. We 
hope that, by reading this article, more 
readers will be able to use the printed board 
patterns we use with our projects. If you 
haven’t tried them before, you will wonder 
how you got dlong without them. 

In this article, we have assumed that the 
reader has on hand a suitable positive 
transparency. However, this may not 
always be the case, so in a future issue we 
will describe how to make your own positive 
transparencies from Circuit Components’ 
range of tapes and pads. Also, from now on, 
we will endeavour (where space permits) to 
print the printed board patterns of our 
projects full size. 

We will also describe how to make your 
own printing frame, and show the wiring 
necessary for a holder for two twenty watt 
fluorescent tubes. This follow-up article will 
give practically all the information a home 
constructor needs to complete his board¬ 
making kit. 

Overleaf, we have prepared a pictorial 
guide to photo-etching printed wiring 
boards, which you may care to remove arid 
keep with you photo-etching kit. There is 
enough space between steps to add notes 
of your own, with a section left blank at the 
bottom of the page for any further notes. 


PRINTED WIRING 
EXPERIMENTERS 
PACKS 

• Bishop artwork drafting'aids 
— tapes, pads, mylar, knives, 
I.C., transistor, edge connec¬ 
tor groups. 

• Positive acting photo resist 
system for use with 1:1 art¬ 
work masters. 

• Etching materials 8- aids, 
laminates 

For full details contact 

CIRCUIT COMPONENTS (A/ASIA) 
PTY LTD 

460 Bexley Rd., Bexley, NSW, 2207 
59-6550 

DOUGLAS ELECTRONICS PTY LTD 

322 Old Cleveland Rd., 
Coorparoo, Qld^4151 
97-8222 

PRINTED CIRCUITS LTD 

2-4 Walker St, 
Christchurch, N2. 

40 089 


FM FOR AUSTRALIA — At last! 


(Continued from page 21) 


drawn to the coverage achieved by existing 
television FM sound channels. 

• The technical advantages were accepted 
by technical personnel of the Postmaster- 
General’s Department. 

t The Australian Broadcasting Commis¬ 
sion expressed its support for the adoption 
of the FM system. 

• Major Australian electronics manu¬ 
facturers, some of whom had previously 
opposed FM, spoke up strongly in favour of 
it this time around. 

• The Federation of Commercial Broad¬ 
casters modified their earlier attitude to the 
extent that they now expressed themselves 
as neutral. They didn’t particularly seek 
FM but, if it was introduced, they wanted a 
big slice of the pie. 

• There was more argument as to whether 
FM should be concentrated in the UHF 
region or pushed back into as much of the 
88-108MHZ band as could be wrested back 
from other services. 

• There was isolated direct opposition: The 
broadcasting cake has already been cut up 
into embarrassingly small pieces from the 
organisational and commercial viewpoint. 

t And so on . . . 

It would appear fairly evident that, on a 
count of heads, most people who gave 
testimony at the Inquiry supported the idea 
of setting up a system of FM broadcasting. 


The Board must now sift the testimony 
and apply its own weighing to it. En¬ 
thusiasm, or even need, does not alone 
make a system practical. Neither do fears 
of too little revenue mean that it will not, in 
the ultimate, be able to support itself. 

Trends overseas must be observed, some 
of which must be disturbing to those who 
cherish the thought that “FM” stands for 
“Fine Music” as well as “Frequency 
Modulation”! 

Most people agree that it would be a good 
thing; we should have it. The Government 
should arrange it. 

But, like pollution and its reversal, it’s a 
low-key, do-it-tomorrow kind of problem. 
Put it at the bottom of the pile and do the 
things that can’t quite as easily be pushed 
aside! 

★ ★ ★ 

And so we come to October 1972 and the 
decision to proceed with an FM broad¬ 
casting service — subject to support by the 
incoming government, subject to deter¬ 
mination of technical standards and subject 
to the allocation of licences! ® 


ISTEXT MONTH: 

What FM will 
mean to you. 
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Capacity 

UP- 

■103 

280 

430 

108 

50 

150 

200 

50 

15^ 

UP- 

■133 

300 

465 

129_ 

60 

J?L 

240 

60 

26^ 

UP- 

163 

330 

500 

162 

70 

227 

280 

70 

34 


4 INCHES = 20 WATTS.SO POWERFUL. 


UP Series Speakers are top-grade mechanical 2-way speaker units, with aluminum die-cast construction, employ¬ 
ing stronger magnetic circuit than for the previous FE and SR series speakers, composite material cone paper 
made by a new production technique and a dome-shaped radiator for high-range frequencies. 

Full-range type UP series speakers can be utilized for the full-range reproduction as well as exclusively for middle- 
range or middle through high-range reproduction. The UP series speakers are designed in high compliance type. 
This assures massive bass reproduction, yet needs only tiny speaker enclosure. The UP series will be ideal 
systems for front speaker system of 4-channel stereo as well as rear speaker system. 

Distributed by 

ZEPHYR PRODUCTS PTY LTD 

70 Batesford Road, Chadstone, Victoria Phone: 56 7231 
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1. Prepare and/or retouch transparency 
if necessary. (Opaque lines on clear 
background.) 

2. Preheat oven to very low (120®F, 48®C) 

3. Thoroughly clean board with powdered 
cleanser and paper towels. Test for 
grease and oil. Air dry. 

4. Coat board with resist. Brush to smooth, 
thin coat. 

5. Dry in oven for 20-30 minutes. 



6. Expose to actinic blue light through 
transparency. 25-35 minutes (2 tubes) 55- 
65 minutes (1 tube). 

7. Prepare developer. 5g powder to 500ml 
water. Do not use metal containers. 

8. Develop board. Image appears in few 
seconds, development complete in 2-21/^ 
minutes. Some assistance may be 
necessary. 

9. Air dry (approx 30 minutes) or postbake 
for 30 minutes at 120®F or 48®(5. Cool. 





10. Prepare etchant 200g per litre of water. 
Heat to 150® F or 65® C. Do not use metal 
containers. 

11. Etch board. Continuous agitation should 
etch board in 5-7 minutes at specified 
temperature. 

12. Wash board, and strip image with 
metho. 

13. CHean surface with powdered cleanser. 

14. Prepare flux — ^/zoz to 4fl oz of metho 
(15g/115ml.) 

15. Paint flux on board, air dry. 

16. Cut to size. Heat if using guillotine. 

17. Drill holes (approximately No. 58 drill). 

18: Solder components onto board. 

19. Re-flux to protect surface. 

20. Place all liquids in airtight bottles (not 
metal), adequately labelled, for storage. 

















IHE CHAMPIONS 

The major features of these amplifiers were put there for one 
reason. 

Your ears. 


Like the sophisticated ITL . OTL . OCL circuitry that has 
elirmnated noise and distortion, and improved "^he damping factor 
so the low frequencies come out pure and clean. 

The contemporary, yet unique designed front panel houses the 
most up-to-dcte controls needed for tailoring sound. 

Turnover switches allow you to control highs and lows. Filters 
eliminate scratch and rumble, the loudness control maintains rich 
sound at low volume. 


On the rear panel there is a full range of Inputs and outputs. 

But you'll never know how good our champions really are until 
you put them to the ultimate test. After all, hearing is believing. 



SU 3400 


U 3600 


SU 3600. RMS Power 120, Harmonic Distortion less than 0.2%, 
Frequency Response 5Hz-100KHz-3 dB. 

SU 3400. RMS Power 84, Harmonic Distortion less than 0.2%. 

Frequency Response 5Hz-100KHz -3 dB. 

SU 3100. RMS Power 36, Harmonic Distortion 0.08%. 

Frequency Response lOHz-IOOKHz ~3 dB" 


SU 3100 


Guaranteed and serviced across Australia by 

HACO DISTRIBUTING AGENCIES PTY. LTD. 

» 57 Anzac Parade, Kensington, Sydney, N.S.W. 2033 ^ 

Please send me a free copy of your colour Hi Fi catalogue. | 
I Name . | 

I Address. | 

II ... Postcode. ■ 

I_ UNATIONALJ 

■■ ■■■ ■■■ Just slightly ahead of our time ■■ 
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when power output exceeds power input 


Rather than get involved in a single major subject, it seems more ap¬ 
propriate this month to collect and comment on a number of letters which 
have come to hand recently. As you will seej they cover a variety of subjects. 


The first is from a NSW reader who seeks 
to take issue with one of our advertisers. He 
says: 

Dear Sir, 

/ would like to draw your attention to a 
remarkable breakthrough in physics. 

On page 98 of the August 1972 issue 
there is an advertisement for an amplifier 
headed "Actual Power — 50 Watts RMS (8 
ohms}" However, a perusal of the 
specifications will reveal that the power 
consumption is only 45 watts I 

Three possibilities spring to mind: 

1. There has been a breakthrough in the 
law of conservation of energy; 

2. The advertiser's specis. are worthless; 

3. The proof-readers have slipped up. 

Whatever the explanation, a magazine 

like yours should never have allowed such a 
slip to pass. / would be interested to read 
your comments. 

(A.D., Epping, NSW). 

In reply, I might also offer three com¬ 
ments, two of them quite brief. 

The first is that society has conceded to 
advertisers a certain licence in terms of 
expression and presentation. In any given 
product range we are not surprised that 
there are many “bests”, few “averages” 
and no “worsts”. There is currently a lot of 
debate about the rhetoric that should be 
tolerated in advertisements and this may 
produce a trend to a more matter-of-fact 
approach. In the meantime, no one 
publication can effect a revolution on its 
own. 

The second comment is that the media do 
not and — for practical reasons — cannot 
censor or cross-check the contents of ad¬ 
vertisements. Advertisements are accepted 
and published in good faith unless 
something that is obscene, defamatory or 
blatantly dishonest catches the eye of a staff 
member or is brought to their attention. 

The third point is that the objection raised 
by the correspondent to the particular 
advertisement is hardly worth getting 
excited about. At least, that’s our opinion. 

Virtually all transistor amplifiers employ 
class-B output stages, so that the power 
drain will vary with the output level. 

I imagine that the quoted power drain of 
45 watts is the average figure that would 
apply when the amplifier is reproducing 
ordinary program material at ordinary hifi 
listening levels. In other words (if it is of 


any interest at all) it’s the amount of power 
that you’ll be paying for while the amplifier 
is in everyday use. 

On the other hand, the amplifier can 
reputedly deliver 50 watts RMS into 8-ohm 
loads. V^ile so doing, it must obviously 
draw more than 50 watts from the mains. 
But a sustained power drain of this order 
would be realised only under test con¬ 
ditions. Even on loud organ music, with lots 
of pedal notes, maximum RMS power would 
only be maintained for limited periods. The 
average power load registered by the meter 
on the switchboard would never (we sin¬ 
cerely hope) imply a continuous 50-watt 
music output! 

Our guess is that, if the advertisement 
was to be above reproach in this respect, the 
power consumption rating should have been 
endorsed “under average conditions” or 
something to that effect. 

But, frankly, if that was the worst offence 
that we could pin on an advertiser, we 
should all be very happy. That’s why we 
didn’t really get excited over A.D’s letter. 

) 

From a Queensland reader comes a letter 
deploring the swing towards cassette style 
tape recorders: 

Dear Sir, 

/ notice that recent articles in EA. make 
much of Dolbyised noise reduction circuits 
and other electronic sophistication in 
cassette recorders but hardly any mention 
is made of wow and flutter figures. A tape 
recorder is primarily a mechanical device 
and its performance can be no better than 
its ability to transport the tape reliably at 
constant speed over the heads. 

There was a time when it was possible to 
buy a variety of solidly-made reel-to-reel 
recorders over quite a wide price range but 
those who can't afford a recorder of 
professional standard now have no choice 
but to take one of those fiddling cassette 
recorders made of plastic, stamped-out 
tinplate and rubber bands. After a few 
microns wear in their pitifully inadequate 
little bearings, they'll be so lousy with wow 
and flutter as to make their Dolbyised noise 
suppression and other electronic 
sophistication quite ridiculous. 

Therefore I respectfully suggest that 
your magazine comes back to earth and 
talks about things that really matter in tape 
recorders — mechanical reliability, con¬ 


stant speed and ability to maintain it over a 
prolonged period. 

Another gripe is about 4-channel discs. 
Let those who want to play with this 
gimmick do so but / sincerely hope that the 
manufacturers will not prejudice the quality 
of stereo records in an effort to push 
everybody into accepting four channels. 

I for one do not sit in the middle of the 
orchestra when / attend a symphony 
concert. I like the sound reproduced in my 
lounge room to be a reasonable representa¬ 
tion of what / hear in the concert hall. My 
existing stereo equipment does this quite 
nicely and I do not want 4-channel repro¬ 
duction, particularly of a type which gives 
unnatural reproduction of sound from the 
wrong directions. 

H.H. (Cairns, Old.) 

Taking first the matter of tape recorders, 
it is true that an open reel machine can give 
superb results. With its wider tracks and 
greater traverse speed, such a machine has 
to rely less on “electronic sophistication” to 
produce the desired result. It is probably no 
less true that mechanical requirements are 
easier to meet with such a machine than in 
one where everything has been scaled 
down. 3^ 

There’s just one slight problem: con¬ 
sumers world-wide have shown a strong 
preference for the more compact formats — 
cartridges for background music, cassettes 
for all-round applications. 

While there is a hard core of open-reel 
supporters and a certain output of high 
quality pre-recorded reel tapes, figures 
indicate that support for the system is 
lagging badly in comparison with cartridge 
and cassette. 

As a result of this, manufacturers of 
equipment and tapes alike have put an 
enormous amount of effort behind the 
product that the public seems to prefer. 

If the lower speed calls for better tape, 
better tape is what the engineers are en¬ 
couraged to develop. 

If there’s a noise problem, resort is had to 
a Dolby system or something that will 
achieve a similar result. 

If there’s a wow and flutter problem, and 
if the mechanics need to be improved, then 
they will be improved! 

As a result of this kind of pressure, the 
performance of modem cassette decks in 
terms of recording and replay is so good 
that I doubt whether H.H. woidd be able to 
pick the difference between one of them and 
the non-professional open-reel machines, 
whose alleged demise he so deplores. 

But is a modern, quality cassette deck 
really a fiddling little thing “made of 
plastic, stamped-out tin and rubber 
bands”? I fancy that there may be a bit of 
exaggeration here! 

And is there really a dearth of open reel 
machines? I can’t speak for Cairns but in 
the southern capitals one gets the im¬ 
pression of rows and rows of machines from 
which one can choose. Maybe the cheapest 
open reel machines have tended to diminish 
in number but, if these are the ones which 
H.H. laments, I am not so sure that their 
performance was ever all that marvellous, 
anyway. 

On the subject of 4-channel reproduction, 
H.H. is putting forward a view that is being 
very widely expressed by those who think of 
their listening room as a concert hall in 
miniature. 
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There are times when words 
and pictures are not enough. 
That's why we ask for your 
ears. Take them to your Hi Fi 
dealer and use them to judge 
the quality and performance 
of the new Plessey Sigma 
multi-speaker system. It 13 
a bass reflex enclosure 
harfdling 50 watts RMS with 
a 12" woofer, four 6" mid¬ 
range speakers and four 
dome tweeters. You must 
hear it to appreciate its 
superb performance. 

The Sigma is the biggest of 
the Plessey Corinth series 
of Hi Fi speaker enclosures 
which include 2,3 and 4 
speaker systems in various 
sizes and power handling 
capacities. They are all 
designed as elegant furniture 
with pure wool grille cloths 
in plain or coloured styles. 


If you would like technical 
details of the Corinth 
series enclosures before 
hearing them at your local 
Hi Fi store, use the 
coupon below. 


Plessey Rola Pty. Limited 
The Boulevard Richmond Victoria 3121 
Please □ '"Plessey Corinth series enclosures" 
send me: technical brochure 

□ List of Plessey dealers In my area 


Name 


Address. 

.Postcode. 

Please list your phone number if this is a trade enquiry 
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It is true that one doesn’t sit in the middle 
of the orchestra but it is equally true that we 
don’t sit in the concert hall wearing huge 
ear horns that accept sound only from the 
front! 

We have said all along that the obvious 
role of 4-channel for such listeners is to re¬ 
constitute the concert hall ambience from 
the sides and rear, rather than have no 
ambience at all or have it projected quite 
inappropriately from the front. I put it this 
way, not to denigrate existing stereo 
records, but to emphasise that 2-channel 
stereo should not be equated with purism, or 
extra channels with gimmickry. 

As far as popular music is concerned, I 
have no personal desire to have isolated 
components squirted at me from the four 
corners of the room, either to prove a point 
technically or to conform* to a producer’s 
whims. 

But t rather like being surrounded by 
pleasant sound, with an interesting but 
rather casual variation in directional 
emphasis. I rather like being freed from the 
apex of an acoustic triangle. I rather like 
planting my apex anywhere in the room 
without that terrible guilt feeling that I’m 
relaxing in the wrong seat. 

The industry as a whole is very aware of 
the compatibility problem and, in fact, has 
a vested interest in achieving the greatest 
possible compatibility between mono, 2- 
channel and 4-channel parameters. It would 
be poor business to launch new records with 
a 4-channel capability and have them 
rejected by all but the few who have 4- 
channel facilities. 

If, for no other reason, the interests of 
H.H. will be guaranteed well into the future, 
especially in respect to classical record¬ 
ings. 

By way of a change in subject, another 
Queensland reader asks about the idea of 
using tools and appliances which are 
designed to be used without the usual earth 
wire. 

Dear Sir, 

/ have been most interested in recent 
references to the secure earthing of ap¬ 
pliances. Some years ago / personally had a 
dose call with one of the devices that has 
been mentioned — a wrongly wired im¬ 
ported signal generator. Since then / have 
been most careful to inspect earthing of 
devices before use. 

What intrigues me is the endorsement on 
a lot of tools used in building construction. 
Etc: "Double insulation — Do not earth ." 
There must be quite a few people who 
would be interested in your remarks. 

( - Buderim, Did) 

We did not append intitials in the usual 
way because we could not decipher the 
signature — a fine flourish but with no 
discernible relationship to any letter of 
any known alphabet! 

The basic idea behind the tools and ap¬ 
pliances mentioned by our correspondent 
is that they have two separate insulation 
barriers of suitable specifications between 
the internal “works” and the actual user. 

The first barrier is the kind of insulation 
that one expects to find in any well designed 
tool or appliance — the insulation around 
the wire itself, insulating washer, bushes, | 
partitions, wrappings and so on, along with 
an approved method of bringing in the \ 
power leads. 


Outside of this again is another com¬ 
pletely separate insulation barrier such 
that, even if a breakdown occurs involving 
the first barrier, there is a second adequate 
barrier to isolate the breakdown from the 
user. 

For the scheme to be valid, there must 
also be an insulation barrier in any 
mechanical linkage involved in the tool. In 
an electric drill, for example, the chuck and 
shaft must be electrically isolated from the 
internal drive motor. This normally in¬ 
volves the use of non-metallic gears and a 
non-metallic housing or bearing plate. In 
electric shavers, the vibrating comb will be 
driven by non-metallic fingers, and so on. 

In an electric shaver elimination of the 
earth wire permits the use of much 
lighter, more flexible power cord and ap¬ 
pliance plug. In building construction 
situations, elimination of 5ie earth wire 
permits the use of heavier active con¬ 
ductors and heavier insulation than would 
otherwise be convenient. 

Why forbid the use of an earth wire in 
such cases? Would it not double the safety 
factor? 

There is plenty of room for argument here 
but presumably the supply authorities have 
decided in the negative. Apparently they 
reason that the double insulation barrier is 
a valid and adequate safety measure. It 
does not need a back-up measure. 

If an earth wire is attached to external 
metal work it will therefore not contribute 
significantly to safety. What it will do is 
introduce the possibility of the plug being 
improperly wired, or of a cable fault placing 


the mains voltage on the external frame. It 
might even put the operator at hazard in 
unusual situations simply by having his 
body, unnecessarily, at earth potential. 

If an earth wire is attached to the internal 
structure, it could be argued that a rather 
odd situation has been produced: Having 
gone to a great deal of trouble to isolate the 
internal structure, we then attach a wire to 
it and make it accessible external to the 
outer barrier. 

Some of these observations sound start¬ 
lingly like the arguments which have been 
advanced by opponents of earthing systems 
in the United States, but applied to ordinary 
tools using single barrier construction. 
However, there is a difference in degree. 

The truth probably is that there is a 
certain hazard about all portable tools and 
appliances operated directly from high 
voltage power mains. The hazard is 
greatest when safety depends only on or¬ 
dinary insulation measures and soundness 
of the power cable. 

Adding a protective earth circuit in¬ 
creases the safety factor considerably, so 
that a properly earthed appliance can be 
considered far safer than one without such a 
provision. But it is not a perfect solution by 
any means, because the very presence of a 
third wire increases the risk of error when ^ 
connecting the leads to the appliance at one 
end and the plug at the other. 

Double barrier insulation is an alter¬ 
native protective measure which eliminates 
this latter problem — provided the over- 
zealous user doesn’t insist on re-introducing 
the very problem that the system 
eliminates. ® 


(ilitnifed 
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NEW RH (Radio House) 
RANGE OF MULTIMETERS 


“Gem” 3*station $19.75 
“Homer” 2-station $12.75 
“Edison satellite” 2-station $9.75 
Postage 75c 


STYLUS PRESSURE GAUGE, Balance type NW-501 


$1.50 

Posted 


RADIO HOUSE PTY. LTD. 


306-308 PITT STREET 61-3832 26-2817 


760 GEORGE STREET SYDNEY. 211-0171 


INTERCOMS 


MODEL RH-20 $15.00 Packing & Postage 

75c 

20,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 
Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current, 50uA, 25mA, 250mA. 
Resistance: 7K, 700K, 7M. 

Decibels: —10, +22 (at AC / lOV) + 20, 
+36 (at AC/50V). Upper frequency 
limit 7KHZ 

Batteries: Two 1.5V dry cells. 
Complete with test leads 


MODEL RH-80 $20.00 Packing & Postage 

20,000 Ohms per volt E)C. 75c 
10,000 Ohms per volt AC. 
Specifications: 

DC Volts: 0.5, 2.5,10, 50, 250, 500,1000. 
AC Volts: 10, 250, 500, 1000. 

DC Current: 50uA, 5mA, 50mA, 
500mA. 

Resistance: 5K, 50K, 500K, 5M. 
Decibels: —lOdB + 62dB. 

Accuracy: DC 3pc. 

AC 4 per cent (of full scale). 
Batteries: Two 1.5V dry cells, 
size AA, “Eveready” 915. 

• Overload protected by dual silicon diodes • Double-jewelled ^ 2 
per cent meter • +1 per cent temperature-stabilised film 
resistors • Mirror scale. 


MODEL RH-60 $29.00 Packing & Postage 

$ 1.00 


50,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 

Specifications: 

DC Volts: 0.25,2.5,10, 50, 250, 
500, 1000. 

AC Volts: 10, 50, 250, 500, 
1000. 

DC Current: 25uA, 5mA, 
50mA, 500mA 

Resistance: lOK, lOOK, IM, 
lOM. 

Decibels: —10 +62dB. 

Accuracy: DC +3 p.c., AC 
+4 p.c. (of full scale). 

Batteries: Two 1.5V dry 
cells. Overload protected. 


MODEL RH-100 $39.75. Postage $1.00 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 
• Overload protected by dual silicon diodes • Double- 
jewelled ± 2 per cent meter • + 1 per cent tem¬ 
perature-stabilised film resistors • Polarity 
changeover switch • Mirror scale • Instructions for 
operation with circuit diagram. 


HANDYMAN" RH150 $11.50 

CHECKED PACKED 
& POSTED $12.00 


Pocket-size 3 V 4 ” x 4V^” x IV4”. 
Instruction sheet and circuit. 

SPECIFICATIONS: 

DC Volts: 2.5, 10, 50, 250, 1000. 

10,000 ohms per volt 
AC Volts: 10, 50, 250, 500, 1000. 

DC Current: .1, 25, 250mA. 
Resistance: 20K and 2M. 

Decibels: —20db, +62dB, 0.7KHz. 
Capacitance: .0001, .01, .0025, .25uF 


SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200 (100,000/V). 

AC Volts: 6, 30, 120, 300, 1200 
(10,000/V). 

DC Current: 12A, 300A, 6mA, 
60mA, 600mA, 12 amps. AC 
Current 12 amps. 

Resistance: 20K, 200K, 2M, 
20M. 

Decibels: —20 to +17, 31, 43, 
51, 63. 

Accuracy: DC +3 per cent. 
AC + 4 per cent (of full 
scale). 

Batteries: Two 1.5V dry 
cells, size AA, “Eveready” 
915. 
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Quartz Crystal 
Oscillator Circuits 


Although individual quartz crystals may operate in many different oscillator 
circuits, there are certain conditions which must be met if operation is to 
be reliable with any crystal of a given type. This article gives details of 
recommended circuits meeting these conditions, using a modern solid-state 
approach. 

by JOHN FOSTER and DAVID RANKIN 


Hy-Q Electronics Pty Ltd, Frankston, Victoria 

Anyone who is interested in electronics 
will, sooner or later, come across a com¬ 
ponent called a quartz crystal. Particularly 
in the specialised field of communications, 
the quartz crystal assumes a most im¬ 
portant role as a precision frequency 
control element. Even those engaged in the 
digital field are coming across applications 
using quartz crystals, and in the near 
future, those in the TV industry will find one 
quartz crystal unit in each colour TV 
receiver when they appear on the local 
scene. 

It is interesting to note that of all physical 
phenomena known to man, the one that can 
be measured most accurately today is 
frequency, and one of the most accurate 
frequency sources is the caesium beam 
frequency standard. However even in this 
device the output signal is actually 
generated using an ultra-precise quartz 
crystal. The final accuracy is achieved by 
referencing the crystal frequency against 
an atomic resonance associated with the 
element caesium. 

Unfortunately, despite the importance of 
quartz crystals, there is a widespread lack 
of knowledge concerning their use—among 
not only hobbyists but also professionals. It 
is hoped that the short notes which follow 
will help to remedy this situation. 

There are several ways of classifying 
crystals — three that come readily to mind 
are type of cut, mode of vibration and 
frequency range. As a starting point though, 
the “type of cut’’ classification is as good as 
any. The commonly produced cuts are as 
follows 

(a) The bimorph, duplex bar, or JT cut 
plate — for the frequency range 400Hz 
to lOkHz. 

(b) The XY flexure plate — for the 
frequency range 1.5 to lOkHz. 

(c) The NT cut flexure plate — for the 
frequency range 3 to lOOkHz. 

(d) The -f5®X bar — for the range 40 to 
150kHz. 

(e) The GT cut plate — for the range 90 to 
200kHz. 

(f) The CT and DT cut plates — for the 
frequency spectrum 100 to 550 kHz. 

(g) The AT plate — to cover the range 
950kHz to 105MHz and above. 

(h) The BT cut plate — to cover the range 3 
to 30MHz. 

It should be noted that these ranges are 


“possible” ones and that many manufac¬ 
turers restrict the ranges they offer for 
practical (usually economic) reasons. 

The very low frequency crystal cuts, the 
JT, SY and NT are quite specialised 
devices that have up to four separate 
connections for one crystal. They are 
unlikely to find any application outside 
some quite well defined professional ap¬ 
plications and consequently will not 
further considered in this article. 

Similarly, the GT cut crystal plate is for 
specialised frequency standard ap¬ 
plications and will not be discussed further 
as it is now an obsolescent type. 

The other four classes of crystal unit are 
fairly common, with the AT type in either 


the fundamental or overtone mode being the 
most widely used. 

Suitable modern oscillator circuits 
designed for these common types of crystal 
will now be discussed. Most of these are 
designed to treat the crystal unit as a low 
impedance device — ie., operate it in the 
series resonant mode — and this approach 
tends to be favoured by crystal manufac¬ 
turers because it gives reliable and non- 
critical operation. However it should be 
emphasised that the circuits are presented 
mainly for guidance, and other con¬ 
figurations can also be quite satisfactory. 

Crystal units of the -l-5®X bar type are 
usually manufactured to cover the 
frequency range 50 to 150kHz. The -f 5® bar 
operates on its fundamental mode with a 
longtitudinal vibratory motion. 

The physical size of crystals at these 
frequencies is relatively large and unless 
care is taken to maintain crystal power 
dissipation below the permissible limit of 
0 .1mW (100 microwatts) there is a 
probability that mechanical stresses will be 
set up which will result in the complete 
destruction of the quartz bar. Oscillator 
circuits designed for crystals of this type 
should therefore preferably employ some 



R1 

15k 

R9 

270k 

R2 

4.7 k 

RIO 

330 ohms 

R3 

470 ohms 

Cl 

0.33 uF 

R4 

1.5k 

C2 

See Note 1 

R5 

820 ohms 

C3 

See Note 2 

R6 

15k 

C4 

0.01 uF 

R7 

4.7 k 

C5 

0.01 uF 

R8 

470 ohms 

C6 

0.01 uF 


VTl, VT2, VT3: BC108 or similar 
D1 D2 BA 100 or similar 


XL Crystal Unit: 


0C2 for 55 to 
0C3 for 65 to 


65kHz 

85kHz 


0C13 for 85 to 150 kHz 


LI 800 to 2200 uH 

520 Turns .of 33 B & S enamelled wire 
wound on 7.62mm diameter former with 
Neosid F25 core. 

Notes: 

1. For crystals calibrated at series resonance, 
C2 = lOOOpF. 

For crystals calibrated at parallel 
resonance, C2 = specified load 
capacitance of 30, 50 or lOOpF. 

Adjust LI for maximum output with 
parallel resonant crystals or for nominal 
frequency with series resonant crystals. 

2. 50= 75kHz, C3 = .OluF 
70 = lOOkHz, C3 =-.004uF 

100 = 150kHz, C3 = .0022uF 


Fig 1: The recommended oscillator circuit for 50- 150kHz -f 5®X bar crystals. 
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QUARTZ CRYSTALS . . . 


positive amplitude limiting device for the 
protection of the crystal. 

It is necessary when selecting suitable 
oscillator circuits to take into account the 
possibility of the crystal being excited into 
modes of oscillation other than the intended 
one. For this reason, frequency selective 
components should be employed in the 
circuit to maintain oscillation at the in¬ 
tended frequency. 

The accompanying circuit (Fig. 1) has 
been found to be satisfactory in all respects 
and is recommended for -|-5°X bar crystals 
in the 50 to 150KHz range. 

Because the 5°X cut exhibits a maximum 
turnover temperature of -l-45®C, it is 
recommended that for best frequency 
stability of an ovened crystal, the oven 
temperature be as close to -45®C as possible. 
Typically over the temperature range of — 
20 to -l-70®C this type of crystal will remain 
within 0.015% of its frequency at 23®C. 

The usual holders that are available for 
this class of crystal are the British style F, 
a glass evacuated bulb with a B7G base, or 
the US type HC-13 / U metal can which is an 
elongated version of the US HC-6 / U can 
(British style D). The metal can is a little 
smaller in volume but the glass holder has 
the advantage that because of evacuation, 
the crystal unit will exhibit a lower series 
resistance, ie, higher activity. 

Quartz crystal plates cut at the ap¬ 
propriate angles and mounted in a suitable 
fashion may be made to vibrate in a face 
shear mode. The two most useful cuts of this 
class are known as the CT and DT. The CT is 
useful over the frequency range 300 to 
550kHz and the DT 150 to 300kHz. 

The crystals may be specified for 
operation in either a series or a parallel 
resonant circuit. However crystals finished 
to the correct frequency for a parallel 
condition may be satisfactorily used in a 
series resonant circuit when a capacitor 
equal in value to the nominated load 
capacitance is placed in series with the 
crystal unit. 

The recommended circuit shown in Fig. 2 
may be used with crystals calibrated for 
either the series or parallel resonant 
condition. 

With crystals of CT or DT cut, it is 
preferable to employ an oscillator which 
has frequency selective components other 
than the crystal in order to prevent any 
tendency for the crystal to oscillate in a 
different mechanical mode and frequency 
from that intended. The principal unwanted 
mode is usually of the order of twice the 
frequency of the wanted mode. This fact is 
not generally known but there is no doubt 
that the use of aperiodic (untuned) cir¬ 
cuits can give rise to troublesome frequency 
problems. 

Crystal units in the range 200 to 550kHz 
are usually available in the well known 
metal holder type HC-6 / U (British style D) 
although the flying lead version of this 
holder (HC-33/U) can be obtained on 
special order. In addition, the British style 
E holder — a glass evacuated bulb with a 
B7G base — can be obtained with the ad¬ 
vantage that frequencies in the range 150 to 
200kHz may also be supplied. 

Typical frequency vs. temperature 
performance of these class of crystals is as 
follows:— 


R1 l(X)k . Cl See Note 1 

R2 33k C2, C3 See Note 2 

R3 ^ 2.2k ^* C4 ^01 uf . 

R4 2.2k C5 .OluF 

VT BC108, XL Crystal Unit 

SE1()02 or similar 

LI 30 B & S enamelled wire wound on 
7.62mm diameter former with Neosid F25 
core. See Note 3. 

Notes: 

1. For crystals calibrated at series resonance, 

' Cl = O.OluF 

For crystals calibrated at parallel 
resonance, Cl should be equal to the 
specified load capacitance, typically'30, 50 
or lOOpF. 

2. For CT cut crystals C2= C3=680pF 
For DT cut crystals C2 = C3 = lOOOpF 

3. For frequencies between 150 and 300kHz, 



inductance to be between 800 and 
2,200uH (520 turns) 

For frequencies between 300 and 550kHz, 
inductance to be between 360 and 960uH 
(280 turns) 


Fig 2 (above right): Recommended 
oscillator circuit for 150-500kHz. 

Fig 3 (right below): Recommended circuit 
for A T fundamental parallel crystals, 0.95- 
21 MHz. 


R1 

100k 

Cl, C2, C3 see below 

R2 

33k 

C4 

.OluF 

R3 

See below 

C5 

4.7pF 

VTl 

BF180, SElOlO 

VCl 

60pF trimmer 


or similar XL Crystal Unit 



F (MHz) 

R3 

Cl 

C2 

C3 

0.95-3 

3.3k 

220pF 

220pF 

680pF for 50pF crystals* 

Not required for 30pF 
crystals * 

3-6 

3.3k 

150pF 

150pF) 

120pF for 50pF Crystals * 

6-10 

2.2k 

150pF 

150pF) 

33pF for 30pF Crystals * 

10-18 

1.2k 

lOOpF 

lOOpF) 

Not required. 20pF crystals* 

18-21 

680 ohms 

68pF 

33pF) 

only for these ranges 


NOTE: The terms “20, 30 and 50pF crystals” refer to the capacitance load used when these 
crystals are measured in standard test sets, and is not related to any static capacitance 
present within the crystal unit itself. 


Fig 4 (right): Recommended circuit for A T 
fundamental series mode, 0.95-21 MHz. 


R1 R2 R3 R4 see below 
VTl BF180, SElOlO or 
similar 

XL / Crystal Unit 
Cl C2 C3 see below 
C4 .01 uF 
C5 47pF 


0+9V 



F (MHz) 

R1 

R2 

R3 

R4 

Cl 

C2 

C3 

LI 

0.95-1.65 

68k 

33k 

Not 

req’d. 

2.2k 

.0047uF 

680pF 

680pF 

140 Turns 

1.6 -2.5 

68k 

33k 


2.2k 

.0047uF 

680pF 

680pF 

65 Turns 

2!5 -40 

68k 

33k 

560 

1.5k 

.0047uF 

220pF 

220pF 

65 Turns 

4.0 -6.0 

15k 

6.8k 

560 

1.5k 

.001 uF 

270pF 

270pF 

40 Turns 

6.0 -10.0 

15k 

6.8k 

560 

1.5k 

150 pF 

220pF 

220pF 

26 Turns 

10.0 -15.0 

15k 

6.8k 

560 

680 

100 pF 

220pF 

220pF 

16 Turns 

15.0 -21.0 

15k 

6.8k 

560 

680 

100 pF 

lOOpF 

lOOpF 

10 Turns 


LI, close wound with 33 B & S enamelled wire on 7.62mm 
diameter former with Neosid F25 core. 


CT; ±0.02% over the range -20® to -f-70°C or 
±0.006% over the range 0® to 60®C 
DT: ±0.01% over the range -20® to -}-70°C 
or ±0.005%'over the range 0® to 60®C 

The CT cut plate and, to a lesser extent, 
the DT cut plate, exhibit a tendency for the 
series resistance to increase at high tem¬ 


peratures and thus it is recommended that 
these types of crystal be not operated at 
temperatures higher than -|-70®C. 

Crystal units manufactured for the 
frequency range 950kHz to 21MHz generally 
have an AT cut quartz plate operating in ite 
fundamental mode. Over this frequency 
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Ifbur future is a 

challenge -to both of us 


'It 's good to know someone cares about your future, just as 
much as you do. On this page are 236 different ICS career 
choices. With each course comes the personal attention of 
individual tutoring, the most advanced home study methods 
—to give you the best start to a successful future. Take up 
the challenge for a better tomorrow. Check the list, select 
your course. Mail the coupon right now and we’ll send you 
full course details. 


Accounting 

Accountancy 
Bookkeeping 
Company Secretary 
Costing. 

Income Tax 
Station Bookkeeping 

Advertising 

Advertising Diploma 
Copy Writing 
Direct Mail and Mail 
Order Advertising 
Magazine & Newspaper 
Advertising 

Architecture A Building 

Architectural Assistants 
Architectural Diploma 
Building 

Building Supervisors 
Carpentry & Joinery 
Clerk of Works 
Quantity Surveyors 

Art 

Cartooning 
Commercial Art 
Fashion Illustrating 
Oil Painting 

Shop Tickets—Showcards 
Sign Painting & 

Designing 
Recreational Art 
Watercolour Painting 
Window & Interior 


Automotive Civil Engineering 

Automobile Electrician Civil Engineering 

Automobile Engine Tune-upHighway Engineering 
Automatic Transmission Overseer of Works 


Drawing Office Practice 
& Machine Design 
Jig & Tool Design 
Machine Drawing 
Reading Blueprints 
Sheet Metal Drafting 
Structural Drawing 
Surveying & Mapping 

Diesel Engines 

Stationary Diesels 
Basic Diesel Engines 
Highspeed Diesels 
Internal Combustion 
Engines 


High School 

Educational Dip. or Cert. 
Foreign Languages 
Higher School Cert. 
Senior-Leaving 
Matriculation 
Mathematics 
Nurses. Police & 
University Entrance 
School Certificate 


Safety Engineering 
Value Analysis 
Vibration Analysis 
Workshop Practice 


Drivers Maintenance 
I.A.M.E. Exams 
Motor Engineering 
Motor Mechanics 
Panel Beating & 

Spray Painting 
Old. Motor Mech. 

Vic. Auto. Mech. 

Business 

Business Letters 
Business Management 
Club Administration 
Critical Path Analysis 
Hotel-Motel Management 
Industrial Management 
Industrial Psychology 
Modern Supervision 
•Technical Writing 
Office Automation 
Office Management 
Personnel Management 
Foremanship Principles 
Small Business Owners 
Store Supervisors 
Work Study Certificate 


Sanitary Engineering 
Struct. & Concr. Eng. 
Surveying & Mapping 

Computer Programming 

Business Data Processing 
Cobol Programming 
Fortran Programming 
General Computer 
Programming 
I B M. 360 Computer 
Office Automation 
Operation Research 
Systems & Procedures 
Analysis 

Domestic Arts 

Beauty Care 
& Personality 
Dressmaking 
Etiquette 
Flower Arranging 
Hostess & Entertaining 
Interior Decorating 
Pattern Designing 


Purchasing & Supply Mgt. Cutting & Drafting 


v: 


Display 


Chemical 

Chemical Engineering 
Industrial Chemistry 
Instrumental Laboratory 
Analysis 
Plastics 


Drafting 

Architectural Drawing 
Builders' Plan Drawing 
Construction Draftsmen 
Draftsmanship (Mech. 
Arch. Elect. Etc.) 


Electrical 

Electrical Motor Repair 
Electrical Mechanics 
Industrial Electricians 

English A Writing 

Freelance Journalism 
Introductory English 
Professional Writers 
Script Writing 
Short Story Writing 

Engineering Certificates 

Boiler Attendants 
Boiler Inspectors 
Steam Engine Driver 

General Courses 

Amateur Radio 
Fire Engineering 
Photography 
Shorthand-Typing 
Smell Boat Sailing 
Textiles 

General Education 

Calculus 

Economics 

Introductory Psychology 
Logarithms 
Report Writing 
Reading Improvement 


Mechanical 

Electric & Gas Welding 
Farm Machinery 
Hydraulic .& 

Pneumatic Power 
Mechanical Engineering 
Plumbing 

Production Engineering 
Quality Control 


Refrigeration A 
Air-conditioning 

Air-conditioning 
Domestic Appliances 
Heating & Ventilation 
Refrigeration 




Sales A Marketing 

Company Representative 
Comprehensive Selling 
Creative Salesmanship 
I.S.M. Exams 
Marketing Management 
Market Research 
Public Relations 
Retail Merchandising 
Sales Management 


Tertiary Level 

Advertising Institute of 
Aust. (A.A.I. Aust.) 

Chartered Institute of 
Secretaries (A.C.I.S.) 

Commercial Education 
Society Diploma in 
Accountancy (Dip. Ac) 

Institute of Affiliate 
Accounts (I.A.A.) 

Institute of Automotive 
Engineers (M.I.A.M.E ) 

Institute of Business 
Administration (A.I.B.A.) 

Inst, of Club Managers & 
Secretaries (M.I.C.M.S.) 

Institute of Mercantile 
Agents (A.I.M.A.) 

Inst, of Personnel 
Management (Australia) 
(A.I.P.M.) 

Institute of Public 
Relations (Certificate 
Exam) 


Institute of Radio and V 
Electronics £ng. 
(A.I.R.E.E.) 

Inst, of Sales & Marketing 
Executives (A.I.S.M.) 
Office Managers’ Dip. 
(M.C.E.S. (O.M.)) 


TV, Radio Electronics 

Basic Electronics 
Colour TV Servicing 
Computer Technician 
Electronics 

Electronics Technology 
Fundamentals of 
Electronic Computers 
Hi-Fi & Sound Systems 
Industrial Electronics 
Maintenance of 
Electronics Equipment 
Radio & Television 
Engineering & Servicing 
Transistor Radio 
Circuits 


POST THIS COUPON TODAY 


INTERNATIONAL CORRESPONDENCE SCHOOLS. DEPT- S72 
400 PACIFIC HIGHWAY. CROWS NEST- TEL- 43 2121. 


Please send me, without cost or obligation, the ICS book on 


Name (Mr., Mrs., Miss)_ 
Address_ 


It the course of your choice Is not listed, nominate the course you want. 


PARTING OF THE WAYS is often sometimes sad- - • 
but often sometimes necessary. Mike Sheridan wishes to 
announce that he has dissolved his partnership with Ian Ralph 
of Pre-Pak Electronics, and that he will continue trading at 
95-97 Regent Street, Redfern, N.S.W. 2016, as M. S. 
Components, stocking the majority of Lines previously 
carried. To ALL, PAST, PRESENT & FUTURE Customers, 
Welcome. We assure you of personal continued good will, 
technical advice and budget saving prices. 


COMPONENT PACS 

COMPAC A real money-saver. Guaranteed value over $10. Consisting of 
complete etching kit, 4 pieces of P.C. board, 4trimpots, 20 assorted poly & 
styrene capacitors, 30 assorted % & %th watt resistors, 10 assorted 
electrolytic capacitors & 4 spring loaded terminals. Only $6.00 + 50c post. 

VARIPAC 6 assorted Wire-wound potentiometers by Colvern I. R. H. 
These normally cost $1.50 ea. Sure-fire value at only $3.00 -i- 20c post. 

SEMI PAC 50 assorted NPN, PNP silicon & germanium transistors, signal & 
high-speed switching diodes and 3 watt Zener diodes. Normal value of 


Try us.for unbeatable offers without 'BULL'. 

Guaranteed return of genuine mail order.Within 

minutes of receiving your Order we Process & Dispatch. 

No 'IFS' or 'BUTS'.Should you not be satisfied with 

your purchases we will refund your money in FULL and in 
cash, and not by Credit Note as normally practised by others. 

REMEMBER.No vague promises. No broken promises, 

A square deal for EACH & EVERY Customer. 




C.D.I. KIT (Otims) 

Complete kit of parts to build 
this superior commercially made 
Capacitor Discharge Ignition 
system. All high grade com¬ 
ponents with pre-wound 
transformer, P.C. board, nuts, 
bolts, case. Instructions, etc., 12V — earth only. For improved 
performance, fuel saving, less pollution and less points wear 
this Is a MUST. ONLY $19.50 plus 50c post. 



these would be in the region of $25. Only $10.00 -i- 25c post. 

CAP-PAC 50 assorted High grade Bectrolytic capacitors. All useful values 
and no junk. From Imdto 10,000mfd,3vto 50v. Fantastic value. $10.00 -i- 
/40c post. 

BEYPAC Consisting of 50 assorted BEYSCH LAG resistors. One of the best 
resistors in the world. A special offer of 14th, % & 1 /3rd. watt resistors in 
& 2% tolerance. You cannot buy these under 15c each. Only $2.50 
post free NSW. Other States 25c post. 

All the components offered in the above pacs are guaranteed NEW & 
UNUSED, 


SCOOP PURCHASE!! 



VORTEX' Stereo Cassette Deck 
mechanism with Tape eject facility 
and resettable counter. Easily 
operated by 5 push-button (Piano 
key) controls, and includes High 
quality "ALPS" recording or play¬ 
back head & erase head. Tape 
speed 4.75cm (1- %") sec., plus or 
minus 1.5% Wow & Rutter less 
than 0.25 % Operates on 230 to 
250V A.C. FANTASTIC VALUE at 
only $29.00 -i- 50c post. 


OPENING OFFER 

3 NPN transistors 
& 3 germanium 
signal diodes given free 
with all orders over $5.00. 



BmnmiD n OECTmNKt 


95-97 REGENT STREET, REDFERN, 
N.S.W. 2016. TELE: 69 5922 


NA TIONAL SEMICONDUCTOR 
Products. V4fe are pleased to announce 
that WE carry the full range of Digital & 
Unear Integrated Circuits of this 
proven and reputable Company at the 
best Value for money"prices. Details & 
full prices can be obtained on request 
by sending self addressed envelope. 
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QUARTZ CRYSTALS . . . 


range, crystals may be specified for 
operation in either a series (resonant) or 
parallel (anti-resonant) condition. Unless 
this operating condition is correctly 
specified, the crystal unit may not operate 
on the correct frequency. Typically, over 
the frequency range there may be between 2 
and 15kHz difference between the resonant 
and anti-resonant conditions, the series 
resonant condition being lower in 
frequency. 

If a crystal is required for use in a parallel 
condition, it is necessary to specify the 
capacitance present in the circuit. 
Limitations apply with regard to the size of 
capacitance permissible at certain 
frequencies. The commonly preferred 
values of capacitance are:— 

0.95 to lOMHz — 30 or 50pF 

10 to 21MHz — 20pF 

Due to mechanical considerations, the 
available types of crystal holder may be 
restricted at particular frequencies. It 
should be noted that the electrical 
specifications available become severely 
restricted under 2MHz. The normal ranges 
are as follows:— 

0.95 to 4MHz — HC -6 / U (style D) 

4 to 21MHz — HC-6/U (style D), HC- 

18/U (style J), and HC-25/U (style K). 

It also should be noted that with the 
smaller holders at the lower end of their 
frequency range, the activity of the crystal 
unit will not be as good as that of a crystal in 
the larger holder at the same frequency. 

Many crystal oscillator circuit variants 
exist which are capable of satisfactory 
operation; in most cases it is preferable to 
use a circuit in which the mode of operation 
is clearly defined and which is capable of 
adjustment to the crystal’s nominal 
frequency. 

Suitable circuits for parallel and series 
operation of AT fundamental crystals are 
shown in Figs. 3 and 4. The accompanying 
charts indicate the component values 
required for each frequency range. 

These circuits are designed for non- 
critical adjustment and operation with 
readily available components. In each case, 
an output of at least 500mV RMS is 
available across a load of 1(X)0 ohms in 
parallel with 15pF. The circuits are In¬ 
tended for use with supply voltages from 5 to 
lOVDC. Over this voltage range frequency 
stabilities of 0.001% (lOppm) may be ex¬ 
pected. 

Frequency variation with temperature, 
assuming the use of suitable components, is 
largely dependent on the crystal unit. 
Typically over the temperature range 0° to 
60®C a temperature stability of +0.001% 
may be readily achieved. When ordering, 
the required stability over a given tem¬ 
perature range should be specified, 
together with the adjustment tolerance 
required. Full details of temperature 
ranges, frequency stabilities and tolerances 
are available from reputable crystal 
manufacturers but it shoidd be noted that 
the AT cut is capable of a frequency tem¬ 
perature performance of an order of 
magnitude better than the low frequency 
types discussed previously. 

Crystal units above about 21MHz in 
frequency are usually of the overtone type. 
The basic cut of the crystal plate is the same 



F (MHz) 

Ci 

C2 

C3 

C4 


15-20 

20-26 

25-31 

30-43 

42-55 

48-63 

lOOpF 

lOOpF 

lOOpF 

lOOpF 

lOOpF 

68pF 

lOOpF 

lOOpF 

68pF 

68pF 

68pF 

33pF 

68pF 

68pF 

47pF 

47pF 

47pF 

15pF 

33pF 

33pF 

33pF 

33pF 

33pF 

15pF 

12 Turns 30 B & S close wound 

8 Turns 30 B & S Close Wound 

8 Turns 30 B & S Close Wound 

6 Turns 20 B & S Close Wound 

5 Turns 20 B & S 6mm long 

5 Turns 20 B & S 6mm long 


LI is wound on 7.62mm diameter former with Neosid F25 core. 

N.B. Under no circumstances should a tuned circuit at the crystal overtone frequency .be 
included in the collector circuit of VTl as this configuration will result In oscillation not 
controlled by the crystal. 


F/g 6: Recommended oscillator circuit for 
50-105MHz fifth overtone AT cut crystals. 


R2 470 Cl 

R3 330 C2 

R4 470 C3 

C4 

VTl BF180, SElOlO or similar 
XL Crystal Unit 


F (MHz) 

R1 

LI 


50-70 

60-85 

80-105 

2.7k 

2.7k 

1.2k 

7 Turns 6mm long) 

5 Turns 5mm long) 

3 Turns 6mm long) 

Wound with 20 B & S 
enamelled wire on 
7.62mm diameter former 
with Neosid F29 Core 


N.B. Under no circumstances should a tuned circuit at the crystal overtone frequency be 
included in the collector circuit of VTl, as this configuration willresult in oscillation not 
controlled by the crystal. 


Ri: 


12pF 

18pF 

33pF 

lOOOpF 



-0+9V 


4 n *' 


xli 


OUTPUT 
APPROX. 
0.3V RMS 
INTO Ik 
RESISTIVE 
LOAD 


-O- 


as that of the fundamental mode AT plate 
but the vibratory mode is different — a 
thickness shearing action takes place in two 
planes through the cross section of plate for 
third overtone units (and three planes for 
fifth overtones) instead of the single plane 
that occurs with fundamental mode 


operation. To enhance this overtone 
“shearing” action the quartz plate must be 
specially processed and calibrated for 
frequency at the desired overtone of 
operation. 

An important point to grasp is that 
operating a crystal unit on its third or fifth 


CHOOSE THE BEST-IT COSTS NO MORE 



0. T. LEMPRIERE & CO. LIMITED. Heod Office: 27-41 Bowden Street, Alexondrio, N.S.W. 
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The incomperable 
BSRTD^ S-track stereo 
tape cartridge player. 


This superb machine literally speaks for 
itself. This cunningly designed and 
engineered unit produces an extremely 
high quality stereo sound reproduction 
from an eight track cartridge. One cartridge 
will provide four separate stereo 
programmes of up to one hour and 
twenty minutes in length. The machine will 
then repeat the programme indefinitely. 
Track switching is completely automatic 
or can be selected by a simple push button 
selector. Each track is indicated as it is 
being played. 

An integral solid state 3-stage pre-amplifier 
gives a fully corrected frequency 
response ideal for feeding into the 
auxiliary input on a suitable power 
amplifier. Motor temperature is controlled 
by an integral force-ventilation system. 

The heart of the machine is a four pole 
dynamically balanced synchronous motor 
which delivers an unwavering constancy 
of speed independent of normal 
voltage fluctuations. 

The TD8S is undoubtedly the highest 


quality 8 track cartridge player available. 
But why not hear the superior sound of 
this brilliant machine for yourself at your 
nearest retailer of sound equipment, 
because as we said before, the TD8S 
literally speaks for itself. 

Technical Data 

Number of tracks: 8 (4 stereo channels); 
Tape Speed: 3} in. per sec. (9.6 cm/sec); 
Programme Selector: Automatic and 
manual; Tape Head: Nortronics 4 track 
with hyperbolic face; Pre-amp Output: 

3 stage 125 mv (nominal) 1 Kc Standard 
Reference Level Tape; Track Playback 
Sequence: 1 and 5, 2 and 6, 3 and 7, 4 and 8 
and infinite repeat; Wow/Flutter: Less 
than 0.3% total; Frequency Response: 
Better than 50-10,000 Hz; Power Supply: 
210-250 volts, 50 Cycle AC; Dimensions: 
Cabinet: 261 mm x 206 mm x 99 mm; 

Net Weight: 52 lbs.; Cartridge Dimensions: 
This unit will accept standard 8 track 
cartridges measuring 
139 mm x 101 mm x 22.5 mm. 


BSR (A’asia) Pty. Ltd. Southern Section 
Industrial Estate St. Marys New South Wales 
Telephone 623.0375 and 623.0376 


Wholesale Distributors 
Goldring Engineering (A’asia) Pty. Ltd. 
New South Wales: 26 Ricketty Street 
Mascot 2020 Telephone 67 6()88 
Victoria: 162 Pelham Street Carlton 3053 
Telephone 347 5177 

Queensland: 415 Adelaide Street Brisbane 
4000 Telephone 2 3247 
Western Australia: 32 Northwood Street 
Leederville 6007 Telephone 84 988 
South Australia: 77 Wright Street 
Adelaide 5000 Telephone 515117 


SlfelMcDONALD 

TD^ 


BSR 118 
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Fig 7: A reliable and tested circuit for a dock pulse generator using TTL digital 1C devices. 
Although NOR elements are shown here, NAND or inverter elements may be used 
alternatively as explained in the text. 


QUARTZ CRYSTALS . . . 


overtone is quite different from operating 
the crystal on its fundamental and ex¬ 
tracting the third or fifth harmonic. With 
overtone operation, the oscillation 
frequency is not an exact multiple of the 
fundamental frequency. For this reason the 
fundamental frequency should NOT be 
specified when ordering an overtone 
crystal, as this will simply confuse the 
issue. 

Third overtone crystals are useful in the 
frequency range 15 to 63MHz, whilst fifth 
overtones apply to the range 50 to 105MHz. 
Because a crystal made for operation on 
one specific overtone tends to be quite 
active on its other overtones, it is desirable 
to provide external circuit elements to 
prevent oscillation at either the fun¬ 
damental or an overtone other than the 
desired one. It is also preferable to specify 
crystals for operation in the series resonant 
condition. Many crystal manufacturers 
calibrate overtone crystals at series re¬ 
sonance as standard practice. 

The circuits shown in Figs. 5 and 6 are 
typical of many in use for overtone 
operation. With the crystal short circuited 
the oscillator should operate at or near the 
required frequency. With the crystal in 
circuit, Li should be adjusted for either (a) 
minimum RF voltage across the crystal or 
(b) for the exact frequency required. 
Ideally, these two points would be coin¬ 
cident, but the condition is rarely achieved 
in practice owing to the need for a 
manufacturing tolerance on crystal 
frequency. 

If Li is of incorrect size, it is possible for 
the oscillator to operate on a different order 
of overtone. For this reason adequate 
equipment should be available to check the 
output frequency. 

The BT cut plate crystal has been 
somewhat overshadowed by the AT cut 
crystal because over a temperature range 
its frequency temperature performance is 
inferior, ie, 50ppm (total) over 0® to 60°C as 
compared with say +10ppm for the AT cut. 
However, for operation in crystal ovens the 
BT cut can very closely rival the per¬ 
formance of the AT plate. Very largely, the 
performance achieved will depend on the 
quality of the oven used. 

For a given frequency the BT cut plate is 
thicker Sian the corresponding AT crystal 
and thus it can tolerate slightly higher drive 
levels. In addition, the BT can be readily 
produced as a fundamental plate at a 
frequency of 30MHz. 

Figs. 3 and 4, quoted for AT fundamental 
plates, may also be used for BT crystals in 
the frequency range 4.0 to 30.0MHz. 
Because the piezo-electric coupling factor 
for the BT cut plate is not as great as for the 
AT at a given frequency, the former will 
have a slightly inferior activity figure. 

The final circuit presented (Fig 7) shows 
a recommended configuration for the use of 
an AT cut fundamental mode crystal in a 
digital “clock” oscillator using a TTL in¬ 
tegrated circuit. 

Basically the crystal is operated in the 
series resonant condition, connected as part 
of a feedback loop around two TTL in¬ 
verters which are biased into the linear 


region. A third inverter is used as an output 
buffer. 

Bias for the two gates used in the actual 
oscillator is provided by means of 1.8k 
resistors from each input to ground 
(negative). A 30pF trimmer capacitor in 
series with the crystal may be used to ad¬ 
just the oscillator to exact frequency. 

The circuit shows the use of “NOR” gate 
elements from an IC device such as the 7402, 
and when these gates are used the redun¬ 
dant inputs are merely connected to ground 
as shown. However NAND gates may be 
used instead, and in this case, the unused 
inputs would be taken to the positive rail. 
The simplest way of all would be to use 
actual inverter gates, as these will have no 
redundant inputs. But note that whichever 
type of TTL gate is used, the biasing 
resistors are always taken down to ground 
as shown. 

All of the circuits described in the 


foregoing have been used in practice, and 
shoidd give both professional and hobbyist 
users satisfactory results if the details 
given are faithfully followed. The circuits 
are not the simplest which have been 
published, but they avoid the troubles that 
many of the simpler circuits exhibit. 

REFERENCES 

1 . M. LANE, “Transistor Crystal 
Oscillators to Cover Frequency Range 
IkHz = lOOMHz” 

PMG Research Laboratories Report 
No. 6513 Sept. 1970. 

2 . D. H. RANKIN, “Overtone Operation of 
Quartz Crystals” Amateur Radio, 
March, 1967, page 2, May, 1967, page 5. 

3. Radio Communication and Electronic 

Engineering Association, UK “Guide to' 
the Specification and Use of Quartz 
Oscillator Crystals.” ® 


ACOS REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 

6P91-1 MONO CRYSTAL Stereo Compolible $6.95 
6P91-2 HIGH OUTPUT MONO CRYSTAL 

Stereo Compatible. $6.95 

6P92 MONO CERAMIC Stereo Compotible $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94-1 SHREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPIIFERS.$9.95 

GP104 MINI STEREO CERAMIC . $9.95 


INir; 


♦ 





Ail cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 



PRICE $5.55 


Microphone Inserts 

Mic 43-3 

A RocheUe Salt (crystal) microphane insert in o die 
cast case with expanded aluminium grille. 

Dimensions ’. 43-66mm diameter 

8-73mm deep 

Output at IKHz . -52dB ref. IV/dyne/cm 

Response . 30 7,OOOHz 

Capacitance . 800 picofarads 

Ideal Load . 5 megohms 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents 

AMPLION (A’ASIA) PTY. LTD. 


29 Majors Bay Rd./ Concord, 
Sydney, NSW. Phone 73 1227 
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SOUND PROJECTORS 

Cinevox Prefect and Harmour and 
Heath 16mm in good working order. 
240v operated, complete with speaker 
and amplifier. 

from $115-00 


CIRCULAR SLIDE RULE 

334 in diameter. Will do the same work 
as the conventional slide rule. In¬ 
struction book included. 

from $1.60 each 

Post 12c. 


P.M.C. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$25-00 

(2 TELEPHONE SETS) 

30c. cartage to rail. Freight payable at 
nearest attended 'railway station. 
Please note we are now able to include 
'4 mile of twin telephone cable FREE 
with each set of phones. 


PYREX PARABOLIC 
REFLECTORS 

36" diameter $37.5C 

Sorry, shop sales only. 


MINIATURE 
ELECTRIC MOTORS 

1’2 to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

65c. each or 10 for $4 

(Post 12c..) 


TRANSCEIVER 

(2 way radio) R.C.A. America RT 68 , 
24 volt, operated 10 watt output 38- 
54A/\Hz F.M. crystal locked. Trans 
mitter and receiver using frequency 
synthesiser in lOOKHz; step 10 channel 
per MHz with power supply, mike, and 
headphones. $45. 60c. cartage to rail. 
Freight payable at nearest attended 
railway station. 


TRANSCEIVER 

(2 way radio) 62 set, 12V, operation. 
Ideal Hams, etc. 1.6 to lOMHz. Crystal 
locked or VFO controlled. 5 watt 
output. Complete with antenna, 
headphones and mike. $60. 30c. car- 
tage to rail. Freight payable at nearest 
attended railway station. 


SMITH'S BRASS (English) SHIPS 
CLOCKS 

8 -day, no bell, $37-50 each. Post NSW 
$1.15. Interstate $1.70. 


PRISMATIC COMPASSES 

Genuine ex-army Mk 3, liquid dam¬ 
ped, as new $27-50. Post NSW 95c. 
Interstate $1.15. 


COLLINS TRANSCEIVERS 

Auto-tuned 100-150MHZ. 10 channels. 
$65-00 


HALF INCH RECORDING 
TAPE 

Top grade 2400' on 10’ 2 " reels. Ideal 
video experimenting. Only $3.50 per 
reel. 

Post N.S.W. 45c., Interstate 75c. 


LAVOIE HETERODYNE 
FREQUENCY METERS 

10 100MHz. LA5 $250. 

100 500MHz. $350. 


ADLER FREQUENCY 
METER 

IOOKHZ 20MHz. $175. 


4 DIGIT RELAY 
COUNTERS 

50-volt DC, suit slot car. Lap counters, 
etc. 

$1.25 each. Post 18c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7 16-inch. 

ONLY $6.50 
Post 74c. 


NIFE CELLS 

1.2 Volt, fully charged, 4in x 3in x lin 4 
AH. 

$1 each. 

Post N.S.W. 25c. Interstate 35c. 
3 . 6 V lOAH, set of three batteries in 
wooden holder, $7-50 per set or $2.50 
per battery 1-2 volt lOAH. 

Post N.S.W. $1.10; Interstate $2 72. 


COMMAND RECEIVER (> 

Q5 190-550 K/CS. $22.50 O 

6 9M/CS $22.50 O 

POST: N.S.W. $1.25, INT. $1.44 



P.M.G. TYPE KEY SWITCHES- 
45c each. Post 24c. 


VALVES 

BRAND NEW 

IN CARTONS 

Special discount for quality 


807 

$1.50 

CV850 

$1.50 

i k 

65N7GT 

95c 

1H6G 

50c 


8989 

$1-00 

832 

$5.00 

0 

5U4G 

95c 

6AK5 

$1.50 


EF50 

75c 

6X4 

$1.00 


5Y3 

$1.99 

12SK7 

50c 

o 

6C4 

50c 

VR65 

50c 

d I 

2x2 

75c 

VT4C 

75c 

1 * 

6AG5 

80c 

80 

$1.25 

o 

12AU7 

$1.00 


o 


Please add postage 
on all articles 


RADAR TRANSCEIVER 

X BAND WITH KLYSTRON 
ETC. $45.00 


TRANSMITTERS ARC 49 

100-165 M/CS $25.00 



TELESCOPES 

60 magnification with a 
60mm coated objective lens. 
With tripod. 

$27.95 

As illustrated. 

Postage $1.20; Interstate $1.45. 


TELESCOPES 

40 X 40 with Tripod. 

$7.95 

Post N.S.W. 95c; Interstate $1.45 


BC221 

Frequency Meters. 
$35.00 


WALKIE TALKIES 

2-way radio, 7. transistor, PMG ap¬ 
proved, set of 2 only $47.50 
Post NSW $1.00 9 transistor $55.00 

Interstate $1.20 


SMALL COMPUTER 
PANELS 

3 in X 2 in containing 2 valves, qty. of 
resistors, etc- 

ONLY 75c. 

Post 24c. 


ELECTRONIC FREQUENCY 
COUNTER 

Austronic type DFC-4 240V 50 cycle 0- 
lOOKHZ il50 


IMPELLER PUMPS 

New gunmetal body stainless steel shaft 
neoprene impeller up to 15ft lift suitable 
for almost any type of liquid self priming 
dimensions approx 8 " x 4" weight 5lbs. 
$27.50. 

Post NSW $1.20 Int. $1.90 


BC348 RECEIVER 


$80.00 


A.W.A. B.F.O. TYPE R7077 


1-800 CYCLES 
1-13 K/ CS. 


CONDENSER LENS 

2 ' 2 in DIAM. 2in FL. $1-50 each. Or 
$2-50 per pair. Post 24c. 


AWA Distortion and noise meter type 
A51932 $160.00 


CHASSIS PUNCH SET 

Five sizes: 5/8-inch, 3, 4 -inch,T'|.inch, 1- 
inch and I'e-inches. With taper 
reamer. 

$7.50 

Post, $1.15 


SELSYN MOTORS MAGSLIP 

AAk. II. . $5.25 ea. 

No. 19 TWO-WAY RADIOS. 
Power supply, accessories, etc., $35- 


BINOCULARS 

PRISMATIC. Coated Lenses. Brand 
new. Complete with case. 

7x35 . $34.50 

8x40 . $37.50 

7 X 50 $28.65 

lOx 50. $29.60 

12x50. $30.60 

20 X 50 . $34.45 

Post N.S.W 95c; Interstate $1.45. 


3000 TYPE RELAYS 

P.M.G. 200 Ohms — 1,500 Ohm 
Coils. $1.25 each. Post 24c. 


TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt. S.P., S.T. 
39c each or 10 for $3. 

Add postage. 


Cintel Oscillator and Electronic 
Counter, type 388. $250- 


SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2. We 
haven't got time to sort them, so you 
reap the benefit. 

Post 75c. 


CONDENSER LENS 

V'sin diam. 1’ 2 FL. 50c each. 
Postage 24c 


MINE DETECTORS 

Ex A.M.F. with Instruction Book. 
Complete in wooden case. Ideal for 
plumbers, councils for locating buried 
pipes, etc. Freight payable at nearest 
attended railway station. ' $39.00 


BATTERY CHARGERS 
BRAND NEW WITH METER 

plugs into 240V power and gives both 
6 V and 12V DC output. 4 amps with hi, 
medium and low charges. 
Dimensions, 9" x5" x5" $35 vaiue only 
$27.50. 

Battery chargers. l ’/2 amps. 12V or 6 V. 
Please state voltage required. $15. 
Post NSW $1.00 interstate $1.50 


SPECIAL PURCHASE 
TOP GRADE 
RECORDING TAPES 

Brand new, from well known maker. 
Sorry, we cannot divulge brand name. 
7" X 2,400' Mylar in plain carton. 
Only $3.50 ea. Post 35c. 


SOLENOIDS 

Plunger Type 12V 300MA. Suit 

electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 24c. 

200 MA 24 volt, ’ sin push movement. 
$1.25. Post 24c. 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated 900x 
magnification. Complete with 
dissecting kit slides etc. $22.50 

Post NSW $1.00 
lnt.$1.25 


FIELD STRENGTH METERS 

144M/CS. $12.50 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100-125 MHz and TR1935 
125-150 MHz. 28 volt DC Operated AM 
single crystal locks both TX and RX on 
same channel complete with 
generator. $ 33-00 


RECORDING TAPES 

TOP QUALITY, BRAND NEW 
Po 


3" X 150' 

. 65c 

12 c 
. 13c 

3’ 4" X 600' 

. . 1.58 . 

5" X 900'. 

1.95 . . 

13c 

5" X 1800' 

3.62. 

.13c 

7"x 1200' 

. 3.18 . 

.24C 

7" X 2400' . 

. 4.80 . 

.74C 

7" X 3600' 

6.45. 

.74c . 

CASSETTE TAPES 


, C60 $1.15; 

C90 $1.75; Cl 20, 

$2 25 i 


Post 13c. 



Crystal Earphone . 


Cassette head cleaners 


Small Lapel Microphones, ea. 
Post 24c. 


$1.25 


DUMPY LEVELS 

Made by Watts, excellent condition 
with tripod $97.50 


BYER77Mk. 1 

Rack Mounting Tape Recorder ex 
A.B.C. 7'2-15 ips. Full track tested 
$150. 


Microphone. Professional S.T.C. type 
4017. $20. 


Marconi Video Oscillator type TF885A 
0-12 MHz. $75. 


A.W.A. SIG GENERATOR 

UHF 140-300 MHz $65-00 


Pye 4 Channel Crystal Locked 
Oscillator, 1.5-30 MHz New. $25 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be con¬ 
verted to 1200 MHz. $17. 


522 Tranceivers 
100-150M/ CS 
$35.00 


Cossor Double Beam Oscilloscope 
1035. Tested. 

$150 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 

SORRY, NO C.O.D. 
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Auxiliaiy Lighting For Cats 


Readers wishing to add fog lamps etc to their cars may be interested in this 
article from a contributor who has already been through the exercise. Even 
if your requirements differ, many of the ideas may be useful. 

by C. E. WATFORD* 


llie use of diodes for car lighting circuits 
suggested by Mr Fisher (E.A. October, 
1971) prompted the author to update an 
auxiliary driving light system fitted to a 
locally made car. l^ile this car features 
sidelights which remain on with the head¬ 
lights, it was desired to fit additional lights, 
such as fog light and spot light. 

There is no great technical revelation in 
the circuit and to some it may seem over 
complicated but its functioning is logical 
and the many options are readily mastered. 
TTie components, other than the driving 
lights themselves, cost under fifteen 
dollars, half of which was sp^t on a traf¬ 
ficator switch. Four simple disconnections 
and a few mounting bolts undone make the 
system easily removable and just as easily 
installed in ^e next car. 

The circuit shown provides independent 
selection of a numl^r of lighting com¬ 
binations but, at the same time, ensures 
that the legal requirements concerning the 
auxiliary lights are satisfied. 

Selection of either fog or spot light is 
made in the first instance by Si, a switch 
originally designed as a trafficator switch. 
The one used in the author’s case was a 
Bella type 51 / 25-46. Among other features, 
this switch has an indicator light in the 
end of the lever. It is designed to be 
strapp^ to the steering column and is most 
conveniently located on the right hand side 
of the column behind the normal trafficator 
switch. 

This switch selects a 12V supply from 
either the ignition switch (fog and side li^t 
position) or the high beam headlight line 
(spot light position). This latter connection 
means that the spot light will operate only 
when the headlights are switched on and on 
high beam. For obvious — and legal — 
reasons it is essential that the spot li^t be 
switched off when the headlights are mpped 
in the face of oncoming traffic. 

The moving arm of Si connects to the coil 
of a normally open relay which, when 
energised, connects the main 12V supply to 
S2, S3 and, via the diode, the side light 
circuit. Switch S2 selects the fog light and S3 
selects the spot li^t. Each circuit is 
monitored by a pilot light. The diode in the 
side light circuit prev<ents unwanted activa¬ 
tion of the auxiliary light circuits when the 
side lights are activated via the headlight 
switch. 

As well as giving direct control of each 
light to suit particular driving conditions, S2 
and S3 also provide isolation in the event of 
either lamp being damaged, by reason of 
their vunerable position when mounted on 
the bumper bar. They bestow a further 
advantage in that, when both are “off”, the 
side lights alone can be selected, as for wet 
weather driving. Since they are controlled 

*583 Forest Rd, Bexley, NSW, 2207. 


by the ignition switch they are unlikely to be 
left on, even if the visual reminder is 
ignored. 

On the other hand, the circuit ensures that 
if the fog light only is to be used (headli^ts 
off) as is sometimes beneficial in thick fog, 
the sidelights are automatically activated, 
thus satisfying a legal requirement. 

Any good quality switch may serve for S2 
and 2S3, but the writer used the Lucas type 
31828. As well as being a well made and 
reliable switch, it has the advantage of 
automotive type push-on terminals, which 
simplify connection. 


The light on the Si lever, as supplied, is 
wired to serve as a visual reminder that one 
or other of its functions has been selected, 
and that it should be switched off when the 
car is parked, or when the function is no 
longer needed. 

A BYX21LR (reverse polarity) heatsink 
mounting diode was chosen in preference to 
a stud mounting type. The heatsink was 
insulated from chassis and its position care¬ 
fully chosen so as to minimise the risk of 
accidental shorts. The anode (case) of the 
diode is connected to the fuse F3. The 
cathode solder connection should be 
protected by sleeving and taping. This diode 
is a Philips automotive type with large rat¬ 
ing margin for this duty, more than suf¬ 
ficient for the theoretical inrush current 
into cold lamps. 

Fault protection is essential in preserving 
the reliability of the car’s basic lifting 
(Continued on page 133) 



NORMAL LIGHTING CIRCUIT 


AUX. LIGHTING CIRCUIT — — --- -- 


The circuit shows the relevant portion of the existing wiring (solid) and the additional 
wiring (dotted). Wiring will vary with the make of car, but the ideas discussed in the text 
could be applied to most, with minor modifications. 
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Faults the Customer Didn't Mention 

As my regular readers will know, I dislike working on sets without a clear 
idea of the customer’s complaints. But when sets come via other 
organisations, and direct access to the customer is not practical, one can 
only do one’s best with the information available. 


A situation like this occurred recently, 
one which serves to emphasise just how 
valuable access to the customer can be 
when his story and the observed S5anptoms 
do not agree. ^ 

TTie set involved was directed to me by a 
country dealer who normally does not 
undertake any servicing, other than that of 
the simplest nature; replacing batteries, 
joining obviously damaged leads, and 
similar simple jobs. The “hard” ones he 
sends to me. (ffis description.) 

The set was a Sony model TR824, a three 
band, ei^t transistor model. The complaint 
was that it would not operate for more than 
three hours on a set of batteries — three 950 
type — and that it was necessary to fiddle 
with the wave change switch on occasions in 
order to make it operate correctly. 

On opening the set I was presented with a 
sorry sight. The set had been left on during 
its journey from the country and the bat¬ 
teries had protested by spilling their insides 
outside,/as it were. It took some time 
cleaning up the mess, uuing a moist cloth 
and soap to start with and methylated spirit 
to finish it off. Fortunately, it appeared that 
no permanent damage had been done. 

\ With a new set of batteries fitted the set 
worked immediately, and put up a good 
performance on the two short-wave bands. 
It didn’t sound too bad on the broadcast 
band either, except that it was a bit sick at 
the low frequency end. 

I measured the current drain at 12mA for 
low level output, peaking to 130mA at full 
output; about 25QmW according to the 
manual. These figures appeared to be 
perfectly normal, and I estimated that a set 
of batteries should last about 20 hours. 

As far as this part of the problem was 
^concerned I could only advise the owner 
that consumption was normal and that, if he 
was not getting this kind of performance 
from a set of batteries, they were either 
stale or the set was being left on with the 
volume turned down. It is surprising how 
often this habit results in unfair blame 
being levelled at batteries. 

'Being satisfied on that score, I proceeded 
to check the broadcast band performance in 
more detail. My first shock came when I 
realised that what 1 had thought was 2BL 
(740kHz) was actually 2GB (870kHz). 
Neither 2BLor 2FC (610kHz) were audible. 

The most likely cause of such a situation 
would be a fault in the oscillator circuit, 
such that it was no longer tracking with 


either the dial scale or the aerial coil. The 
former would account for the incorrect 
calibrations, the latter for the lost sen¬ 
sitivity at the low end of the band. 

Before I had time to follow this thought 
through I had occasion to turn the set upside 
down on the bench. To my surprise, the 
station it was tuned to vanished. I turned it 
right side up again and the station reap¬ 
peared. A possible theory which would 
explain all these effects was beginning to 
take shape. 

To check it I tackled the oscillator coil. 
The first thing I noticed were some scratch 
marks around this area; unless I was 
mistaken someone had been there before 
me, though for what purpose or with what 
result was not immediately obvious. 

Next I tackled the oscillator slug with a 
screwdriver. This produced no noticable 
effect on the set’s behaviour. This also 
tended to support my theory but, right or 
wrong, it was obvious that the oscillator coil 
was faulty. 

Fortunately, I had a spare available, and 
so was able to replace it. When I did, and 
tuned the slug correctly, the set jumped into 
life. No only did it now have excellent 
sensitivity, but all stations could be set 
correctly against the dial calibrations. 

The next thing was to pull the old 
oscillator coil apart and see if my theory 
was correct. For those readers not familiar 
with this kind of equipment, a brief 
description of the coil may help. It is housed 
in a small can, about V 4 in square and Hin 
high. Internally, it consists of a small 
ferrite former on whidh the coil proper is 


wound, and the adjusting slug. 

The latter can best be described as an 
inverted cup, also moulded in ferrite, which 
sits over the coil. It has a screwdriver slot 
moulded in what would normally be the 
bottom of the cup, but which becomes the 
top of the slug , and a thread moulded either 
inside or outside the sides of the cup. 

In this case the thread was inside the cup, 
and mated with a thread moulded on the coil 
former proper. In coils where the thread is 
on the outside of the cup it mates with a 
thread moulded into uprights extending 
from the base of the coil former. 

It wasn’t hard to work out what had 
happened in this case. Some heavy handed 
character had attacked the slug in the hope 
that adjustment of it might cure whatever 
symptoms were worrying him at the time. 
Unfortunately, he had no idea of how to 
treat such tiny components. All he had 
succeeded in doing was smashing the slug 
into several pieces, one of which was the 
bottom of the cup carrying the screwdriver 
slot. Which explains why I was able to twist 
this without producing any effect. 

TTie broken pieces of ferrite explained 
why the set was detuned when it was in¬ 
verted and, incidently, confirmed my 
theory. These pieces were free to move up 
or down f according to whichever way 
gravity applied. In doing so they changed 
their position relative to the coil, and 
altered its tuning. 

It is not the first time I have struck this 
fault. It was quite common in the early days 
of a particular kind, of ferrite slug which 
was moulded onto a threaded brass stud, 
this in turn protruding from the bottom of 
an oscillator or aerial coil, to provide ad¬ 
justment. 

The ferrite slug had a nasty habit of 
coming adrift from the brass stud leaving 
it free to slide up and down inside the coil 
former as the set was turned over, or even 
rocked from side to side of an upright 
position. Sets exhibiting this effect were 
commonly nicknamed “rock-a-byes”. 

And while on the subject of coils and 
adjustments, there is another matter which 
I feel is worthy of comment. Why do 
amateur servicemen — and some so-called 
professionals as well — tend to make 
straight for the various coil adjustments as 
soon as a set fails or misbehaves? More and 
more I find sets being brought to me which, 
in addition to the fault proper, have aerial, 
oscillator, or IF coils which have been 
either misaligned or “butchered”. 

Is it because modem sets are so strange 
to them that these are the only parts they 
recognise? Or do they genuinely believe 



the audio section of the receiver, it suffered from a mystifying fault in that it had very poor 
gain until the first transistor was removed, whereupon the gain became — apparently — 
normal. Can you pick it? 
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that these are the only parts that can fail? 
Frankly, I don’t know, but I wish they 
wouldn’t do it. 

For the truth is I have never known a 
faulty set to be fixed by twiddling the coil 
adjustments. All it achieves is to pile a 
second fault on top of the first one, make the 
serviceman’s job many times more dif¬ 
ficult, and add several dollars to the bill. 

But to return to this set. Having cured the 
oscillator coil problem, I commenced 
putting it back together. Suddenly, it 
conked out again. Volume dropped to a 
whisper and the current drain rose a couple 
of points to 14mA. TTie significance of this 
latter point was not immediately obvious. 

A quick check with an audio probe showed 
that there was a good signal coming off the 
detector diode, but a much weaker one at 
the moving arm of the volume control (set 
approximately mid-way). Removing the 
lead from the moving arm produced a good 
signal at this terminal. I replaced the lead, 
checked the signal at the base of the first 
audio transistor — it was still poor — then 
made some voltage checks. 

This showed that the same voltage, ap¬ 
proximately 0.75, was present on the 
emitter, base and collector. It seemed 
fairly obvious that the transistor had 
packed up, so I pulled it out. TTien quite 
inadvertantly I switched the set on again. 
Imagine my surprise when it burst into life. 
Apart from a marginal drop in sensitivity it 
seemed to be working as well as ever. 

Thus alerted, I measured the voltages 
again at the points in the circuit where the 
base and collector had been. For all 
practical purposes they were still at 0.75V. 
Turning the set off I measured between 
these points with an ohmmeter. It 
registered a dead short. 

A check of the circuit showed that there 
was a tone control network between the 
base and collector, consisting of a capacitor 
and pot in series. In parallel with it, 
presumably to provide some fixed top cut, 
was a .002uF mylar. It had to be one of these 

Disconnecting the tone control did 
nothing, but a check on the .002uF con¬ 
firmed that it had broken down. I fitted a 
new one, replaced the old transistor, and the 
set reverted to its previous performance. 

An interesting aspect of the fault is the 
fact that the set gave near normal per¬ 
formance when the transistor was 
removed. It is not hard to visualise a path 
which the audio signals could take; from the 
moving arm of the volume control, through 
the coupling capacitor to the base con¬ 
nection for the first transistor, through 
the shorted capacitor, than through the 
collector coupling capacitor to the base of 
the second stage. Granted, the gain of the 
first stage was lost, but this was not im¬ 
mediately apparent on local signals. 

Before the transistor was removed the 
shorted capacitor was acting as a forward 
bias device between the collector and base, 
fully saturating the transistor. Under these 
conditions the transistor constituted a 
virtual short circuit across the audio path, 
a situation where, due to no fault of its own, 
the transistor was doing more harm than 
good! 

As for the supposed original fault — poor 
battery performance — I could only advise 
the owner along the lines I mentioned 
earlier; there appeared to be nothing wrong 
with the set, suggesting either faidty bat¬ 
teries or careless operation. 

Not one of my most satisfying ex¬ 
periences. ® 



Hi Fidelity Perfornnance- 
Limited Budget FVice! 


Australian made (and proud of it !), the interdyn X50 sets new high standards 
of sound quality in its price range. If you're looking for a quality performer in 
the "under $100" price bracket, Interdyn X50 is for you! 



ELECTRONICS AUSTRALIA (SEPT 1971) SAID: 

"Considering how expensive some high fidelity units are, many readers think 
that an amplifier priced below $100 must have minimal facilities and poor 
performance. However this is not the case as the Interdyn X50 amply 
demonstrates. 

In listening tests with a good quality magnetic cartridge and a pair of 
bookshelf enclosures, the unit was found to perform well. Residual noise does 
not intrude at normal settings of the controls and the available bass and treble 
tone facilities are more than adequate" 

SEND FOR ACOPYOFTHE COMPLETE REVIEW! HEAR THE 
X50 FOR YOURSELF AT: 


VIC: Encel Electronics Pty Ltd, 431 Bridge 
Rd, Richmond. Tel: 42 3762. 
NSW: Encel Electronics Pty Ltd, 

QLD: Stereo Supplies, ^00 Turbot St, 
Brisbane, Qld. 4000. 

SA: Challenge Recording Co, 6 Gays 
Arcade, Adelaide, SA. 5000. 

TAS: Audio Services, 72 Wilson St, Burnie, 
Tas. 7320. 


INTERDYN 


Send coupon for technical information. 

To: International Dyrtamlcs (Agencies) Pty, Ltd. 
P.O. Box 205, Cheltenham, Vic. 3192. 

Rease send information re X50... 

NAME. .. 


So/e Australian Distributors 
International Dynamics (Agencies! 
Pty. Ltd. 

PC Box 205 Cheltenham, Vic. 3192 


ADDRESS 
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WorkofaitlJ75 


Microelectronic art: 

a microscopic memory cell shown 200,000 
times actual size. Part of an AWA computer- 
designed integrated circuit. 1300 components 
storing 64 bits of information, and a power 
requirement of only 200 microwatts. 

The advanced technology of AWA Micro- 


Distributed by 

Amalgamated Wireless Valve Co. Pty. Ltd. 


electronics, established since 1965, gives 
Australia its-only complete IG custom design 
and fabrication facility. Now supplying 
integrated circuits for equipment ranging from 
cardiac pacemakers to navigational-aid systems. 

The real art in electronics is not just your 
point of view, it’s also your capability. 


your experts in the art of electronics 
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CIRCUIT Si DESIGN IDEAS 


interesting circuit ideas and design notes selected by the Editor from technical literature, reader contributions 
and staff jottings. As they have not necessarily been tested in our laboratory, responsibility cannot be 
accepted. Contributions to this section are always welcome. 


_ / 


The Peg Antennameter 


A problem that every amateur will have 
had while making aerial measurements is 
the need to make a physical or electrical 
connection to the aerial at a given point to 
examine conditions at that point. Clearly it 
is not desirable to break the aerial and it is 
usual to insert a meter at the feed point. 
This will tell you about conditions at that 
point but it will not tell you about conditions 
elsewhere, or where the current antinode 
lies. This latter point is of paramount 
importance when experimenting with 
vertical aerials. 

The search began to find a device which 
would enable relative current 
measurements to be made on the aerial 
itself, or on the feeder. Scores of magazines 
were scanned and the nearest thing that 
satisfied most requirements was the circuit 
shown in Fig 1. However, there remained 
one major problem. It was still necessary to 
thread the aerial or feeder through the 
ferrite ring and this would not be very 
practicable. 

Inspiration came — split the ferrite ring 
into halves, mount each half in the finger of 
a household peg and then simply clip the 
peg to any point on the aerial system. 
Within a couple of hours the peg an¬ 
tennameter had been born and test^. Fig 2 



DRILL 3 HOLES AND FILE 
TO RECTANGULAR SHAPE 



HALF FERRITE 



shows the basic constructional details. A 
little patience is required when cutting the 
ferrite ring. Those seeking perfection 
should try to obtain the use of a jeweller’s 
diamond saw. With the peg in one piece it 
should be drilled throu^. both fingers as 
shown in Fig 2. The peg should then be 
dismantled and filed to receive the two 
halves of the ferrite ring. One finger will 
need a little extra filing to take the trans¬ 
former winding. 

Once the ferrite ring halves have been 
cemented in place, the peg is reassembled 
to aUow the cement to set with the halves of 
the ring making as good a contact as 
possible under the pressure of the peg 
spring. All that remains is to wire up and 
solde? the meter assembly and to join it to 


the sensor with a length of twin-core cable. 

The author has found this unit an in¬ 
valuable device for making tests on 160 and 
80 metres. None of the components seem to 
be critical. The shunt potentiometer across 
the meter was found to be necessary with 
more than about lOW input. With the ferrite 
ring specified, only the smaller coaxial 
cables can be accommodated. A larger ring 
could be used for larger cables. 

No experiments have been carried out 
above 80 metres or with high power 
although there seems no reason why the 
basic principles should not apply. However, 
it may be necessary to change component 
values on the higher frequencies. 

(By M. R. Irving, G3ZHY, in “Radio 
Communication ’ *.) 


Linear Scale Ohm Meter 


Reading a logarithmic ohms scale can be 
difficult and decreasing in accuracy 
towards the crowded end of the scale. 
Marking in a new meter face can also be 
difficult at the crowded end. A solution to 
both of these problems is a linear 
ohmmeter, such as may be read off the 0-10 
scale on a voltmeter. 

The usual ohmmeter maintains a con¬ 
stant voltage across the unknown 
resistance, while the current that flows is 
measured on a logarithmic scale. On the 
other hand, if the current is kept constant 
the voltage will vary linearly with the 
resistance. This is the method used in this 
circuit, in conjunction with a vacuum tube 
voltmeter, solid state voltmeter, or a high 
sensitivity multimeter. 

When the unknown resistance is infinite, 
the voltage drop across the sensing 
resistors, between pins 2 and 4, is zero. This 
is fed through the inverting gate of the 
LM301A, which fully biases the BC108 
regulator transistor. The voltage measured 
across the unknown terminals is a little less 
than the supply voltage, in this case 9V. 
When a resistance is connected across the 
“unknown” terminals, the voltage drop 



across the sensing resistors increases, thus 
decreasing the bias on the regulator and 
decreasing the voltage to the meter. The 
voltmeter is set to the 0-lV range and the 


voltage measured directly. 

With a 9V supply, the sensing resistor 
value is exactly twice the resistance in¬ 
dicated at FSD and IV. The push-button 
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ALL PRICES 
INCLUDE 

TAX AND POSTAGE 


IMPORTED COMPONENTS 

P.O. BOX 1683P, MELBOURNE 3001 


SPECIALS 


AYllOl 

0.42 

AY1103/4 

0.60 

AYlllO 

1.00 

AY1112 

0.46 

AY1114 

0.40 

AY1115 

0.40 

AY1116 

0.45 

AY1120 

0.65 

AY1121 

0.65 

AY8110 

4.15 

AY8111 

4.15 

BC207 

.59 

BC209 

.70 

EM402 

.23 

EM404 

.26 

EM406 

.34 

EM408 

.42 

OA90 

.29 

ORP12 

• .75 

SP1460 

3.00 

SE4002 

.50 

SE4010 

.57 

40669 

3.10 

2N3053 

1.57 

2N3055 (M.I.L. Spec) 1.60 

2N3565 

.42 

2N3569 

.71 

2N3638 

.57 

2N3644 

.78 

2N3645 

.88 

2N3819 

.77 

1N914 

.47 

IN3491 -h R 

1.54 

IN3492 + R 

1.59 

1N3493 -h R 

2.03 

1N3660 + R 

1.69 

2N174 

5.21 

2N217 

1.67 

2N277 

2.01 

2N301 

2.79 

2N301A 

4.02 

2N406 

.99 

2N417 

1.54 

2N441 

1.56 

2N443 

2.78 

2N456A 

3.51 

2N489B 

12.60 

2N591 

2.26 

2N649 

2.17 

2N696 

.99 

2N697 

2.02 

2N706A 

1.56 

2N930 

1.55 

2N1038 

3.35 

2N1046 

15.28 

2N1073B 

6.42 

2N1302 

1.14 

2N1303 

1.14 

2N1305 

1.24 

2NI306 

1.41 

2N1307 

1.41 

2N1308 

1.67 

2N1309 

1.80 

2N1546 

5.01 

2N1639 

1.41 

2N1908 

16.48 

2N2102 

3.02 

2N2147 

4.31 

2N2160 

3.34 

2N2188 

2.41 

2N2270 

2.25 

2N2646 

1.90 

2N2647 

3.17 

2N2669 

5.58 

2N2926 

1.95 

2N3054 

1.56 

2N3525 

3.18 

2N3563 

.75 

2N3564 

.60 


2N3566 


.73 

2N3567 


.67 

2N3642 


.79 

2N3691 


.53 

2N3692 


.60 

2N3693 


.52 

2N3694 


.60 

2N3702 


1.50 

2N3703 


1.23 

2N3704 


1.53 

2N3705 


1.50 

2N3706 


1.44 

2N3707 


1.44 

2N3708 


.70 

2N3716 


4.50 

2N3731 


5.52 

2N3790 


9.60 

2N4121 


.66 

2N4250 


.73 

2N4354 


1.09 

2N4355 


1.30 

2N4356 


1.30 

2SB186 


1.30 

2SB407 


1.30 

2SB474 


1.30 

2SF28 


4.81 

3N140 


2.66 

3N141 


2.48 

AAU9 


.38 

AC 107 


1.97 

AC 125 


.95 

AC 128 


.90 

AC132 


.99 

AC 172 


1.56 

AD149 


1.91 

AD161 / 162 


3.27 

AN1104 


.54 

AN 1105 


.54 

AN2001 


.42 

AN7102 


.79 

AN7105 


.60 

AS 147 


.88 

AS 148 


.84 

AS208 


1.49 

AS301 


.84 

AS306 


.81 

AS307 


.81 

AS308 


.80 

AS310 


.93 

AS311 


.99 

AS312 


.99 

AS313 


.95 

ASY73 


2.05 

ASY76 


1.55 

ASY77 


1.87 

ASZ16 


2.42 

ASZ17 


2.05 

ASZ18 


2.32 

ASZ20 


.86 

ASZ21 


3.32 

AT323 


.54 

AT324 


.57 

AXllOl 


1.34 

AX 1103 


1.32 

AX1104 


1.34 

AX1108 


1.46 

AX1127 


.66 

AX1130 


1.28 

AX1144 


1.30 

AX 1166 


.60 

AX6168 


1.71 

AY 1102 


.81 

AY 1108 


1.44 

AY1113 


.62 

AY1119 


.54 

AY6108 


1.44 

AY6109 


1.44 

AY8135 


4.62 

BA102 


.53 

BA114 


.38 

BC107 


.57 

BC108 


.53 


BC109 

.60 

BC147 

.45 

BC148 

.42 

BC149 

.49 

BC157 

.48 

BC158 

.44 

BC159 

.52 

BC177 

.59 

BC178 

.55 

BC179 

.65 

BC208 

.56 

BC212 

1.25 

BCYIO 

1.61 

BCYll 

3.74 

BCY12 

3.21 

BCY39 

5.97 

BCY71 

.78 

BCZ210 

1.95 

BCZ211 

2.37 

BCZ212 

2.16 

BD139 

2.04 

BD140 

2.09 

BDY20 

2.63 

BDY38 + 

2.23 

BF145 

.64 

BF173 

1.20 

BF177 

1.63 

BF178 

1.20 

BF179 

1.29 

BF18 

.72 

BF185 

.56 

BF194 

.44 

BF200 

.98 

BFY51 

.95 

BSX19 

1.50 

BSX20 

1.68 

BT100A/500R 

2.32 

BTlOl /500 

3.53 

BTY79/ lOOR 

2.90 

BTY79 / 300R 

3.56 

BTY79 / 500R 

5.04 

BY127/800 

.63 

BYX21L / 200R 

1.17 

BYX38 / 300 -h R 

1.06 

BYX38 / 600 + R 

1.15 

BYX38 / 900 -h R 

1.24 

BYX38/ 1200-h R 

1.37 

BYX39 / 600 + R 

3.21 

BYX39 / 800 -h R 

3.77 

BYX39/ 1000-h R 

4.34 

BZX70Scvies 

.97 

B2Y88C303toCll 

.49 

B2Y88C12toC30 

.82 

BZY95 Scvies 

1.84 

BZY96 Scvies 

2.16 

BZZ15to29 

1.58 

C20D-h 

5.64 

C106/Y1 

1.81 

C122D 

3.24 

D13TI 

1.93 

DTGllOB 

6.% 

DTGlOlO 

8.40 

EM410 

.66 

FLVIOO 

2.83 

FPTIOO 

1.56 

H35 

6.88 

MBl 

1.75 

MB3 

2.29 

MB6 

3.40 

MB8 

3.67 

MJE2955 

3.92 

MJE3055 

2.63 

OA5 

1.83 

OAIO 

2.09 

OA47 

.90 

OC20 

5.45 

OC22 

4.92 

OC23 

7.54 

OC24 

6.i2 

CK:44N 

1.56 

OC45N 

1.56 

OC74N 

.86 

OC141 

2.50 


OC201 

2.33 

OC202 

3.70 

C)CP70 

2.60 

OCP71 

4.32 

ORP60 

1.75 

PA40 

4.83 

PB40 

7.26 

SC45D 

11.10 

SC50D 

SElOOl 


SE2001 

.98 

SE2002 

1.20 

SE3001 

1.12 

SE4001 

0 38 

SE5001 

2.10 

SE5002 

2.10 

SE5003 

2.48 

SE5020 

4.05 

SE5023 

3 15 

SE5025 

1.35 

Tl/40/A2 

3.30 

T13027 

2.61 

TIC44 

1.68 

TIC45 

1.88 

TIC46 

2.05 

TIC47 

2.30 

TIP31A 

2.10 

TIP32A 

2.70 

TIP33A 

2.98 

TIS34 

2.46 

TIS43 

2.36 

40360 

2.48 

40361 

2.70 

40407 

2.52 

40408 

2.98 

40409 

3.15 

40410 

3.30 

40411 

7.00 

MPF102 

1.00 

MPF104 

1.10 

MPF105 

1.50 

MPF121 

1.50 

2N3820 

4.55 

2N4360 

1.55 

2N4889 

2.50 

2N5245. 

2.50 

2N5485 

1.50 

2N5486 

1.60 

UA703 

1.94 

UA709 

1.30 

uA710 

1.30 

uA716 

4.80 

UA723 

2.58 

UA739 

4.91 

uA741 

1.43 

FUL900 

1.05 

.FUL914 

1.05 

FUL923 

1.94 

LM301A 

1.94 

LM305 

6.21 

LM309K 

4.04 

LM370 

5.76 

LM372 

4.61 

MC1303L 

4.50 

SN7400series exstock P.O.A. 

TAA300 

3.70 

TAA570 

3.68 

TAA840 

4.53 

TAIOB 

6.25 

TAIOAB 

6.50 

TA20B 

12.75 

TA25B 

15.00 

TA50 

35.00 

TT797 

1.32 

TT798 

1.33 

40411 

6.00 

BC182L 

1.25 

TT800 

1.95 

TT801 

1.95 

3N81 

5.50 

TIL209(LED) 

2.40 

40362 

2.74 


Even better prices In 100 up quantities — ask for quotations. 
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CIRCUIT & DESIGN IDEAS 


switch is necessary to remove the voltmeter 
from the circuit while a resistor is being 
connected to the unknown terminals. The 
alternative is to step up the meter voltage 
range to avoid “belting” the meter. 


A regulated power supply is essential. It 
was also found necessary to use a 9V zener 
and have it dissipate about IW. A 400mW 
zener was tried but regulation was in¬ 
sufficient on the low value scale. 


With i% tolerance resistors, the accuracy 
of the readings was found to be very close to 
l%jon the lower ranges but oh the lOM range 
the"resistance of the SSVM or VTVM begins 
to shunt the unknown resistance. Witti a* 
standard multimeter connected, the ac¬ 
curacy is affected at a lower value/ 
determined by the resistance of the meter. ^ 
(By Mr M. Hallinan, 89 Shorter Avenue, 
Beverly Hills, NSW 2209.) 


Slow Turn-On Protects Power Supply 


Ordinarily, when a power supply is 
switched on from a cold start, the in¬ 
stantaneous voltage drop across the filter 
capacitor is zero. Hence, at the instant of 
turn-on, the rectifier and power tran¬ 
sformer “see” a short circuit. Not until the 
filter capacitor becomes charged does the 
power supply operate normally. 

Although solid state rectifiers can absorb 
a very high momentary current surge 
without breaking down, it would be better 
all around if the turn-on could be delayed to 
eliminate the instantaneous surge. 

TTie schematic diagram shows how to add 
the simple delaying network to an existing 
power supply circuit. Notice that the delay 
network is installed between the rectifier 


SUPPLY RECTIFIER 2N3055 



and filter capacitor. 

TTie operation of the network is simple 
and virtually foolproof. Capacitor Cl has no 
voltage drop across it when no voltage is 
applied to the power supply. So, the voltage 


at the base of Q1 is zero at the instant of 
turn-on. Now, when the power supply is 
switched on. Cl begins to charge up throu^ 
Rl. The rate of charge depends on the 
values of Cl and Rl; the higher the values, 
the slower will be the charging rate. 

As the voltage across Cl increases, 
current begins to flow from Ql’s collector to 
its emitter, charging the supply’s filter 
capacitor. The rate of charge for the filter 
follows the rate of charge on Cl almost 
exactly. A charging rate of from 0.5 to 1.0 
second, from zero to full charge, has been 
found to be'more than adequate for most 
applications. 

(By Frank Tooker, in “Popular Elec¬ 
tronics”.) 



Testing Low-Voltage Electrolytics 


If your capacitor tester will not check low- 
voltage electrolytics safely, you can use 
your VTVM dr solid state voltmeter for 
leakage tests and rough capacitance 
measurements. Any meter with a 10-llM 
input and an “R x IM” ohms range will do 
very nicely. First check the capacitor for 
leakage as follows: 

1. (Connect capacitor to ohms leads, ob¬ 
serving polarity, with a clip lead jumper 
across the capacitor. (The jumper insures 
that there is no residual charge across the 
capacitor). 

2. Set the meter range switch to a ihedium 
range such as R x 100 or R x 1000, remove 


shorting clip lead and permit capacitor to 
assume a full charge. 

3. Set meter range switch to R x IM range 
and leave capacitor connected for a minute 
or so. 

a. A low-leakage capacitor will hold the 
meter on full scale or drop 10% below full 
scale at the very most. 

b A leaky capacitor will slowly continue to 
drop the meter reading, coming to rest with 
a meter deflection of only 20% or 30%. 

After a capacitor has passed the leakage 
test, you may roughly determine its 
capacitance by comparing the charging 
time in seconds to the charging time of a 


known good capacitor. Pick a resistance 
range on your meter that will give a 
charging time of at least 3 or 4 seconds with 
a meter deflection of 50% or less. Start the 
charge cycle by removing the short across 
the capacitor as in the leakage test above. 
Although this is not an accurate test, it is 
adequate for most purposes since there is a 
fair variation in capacitance from unit to 
unit anyway and most electrolytic capacitor 
applications are nori-critical. As a matter of 
fact, for most solid state applications low 
leakage is far more important than ac¬ 
curate capacitance value. 

(By F. J. Bauer, in “Radio-Electronics”.) 


::V' 


Rectifiers to Adjust Zener Voltages 


A conducting silicon rectifier has a 
characteristic and reasonably constant 
voltage drop of about 0.7V. A conducting 
germanium diode has a characteristic and 
reasonably constant voltage drop of about 


0.2V. These volts drops can be used to either 
increase or decrease the regulated voltage 
of the zener diode as shown at a and b 
respectively. In the case of germanium 
diodes increase the current capacity by 


connecting two or more diodes in parallel. 
Polarity must be in the conducting direc¬ 
tion. 

(By Edward N. Emery, in “Radio- 
Electronics”.) 





8.2V 


0.7V 


WE HAVE AUSTRALIA’S 
LARGEST RANGE OF — 


Call and see the wide range of colours and weaved | 
(Country and interstate residents—for just 25 cents 
we will send you a sample swatch with prices). 


-0-F7.5V ! 
OUTPUT I 


8.2V I 


(b) 


ACOUSTIC 
SPEAKER 
I GRILLE 

I CLOTH 

1 _ 


) 


NAME 


ADDRESS 



Manufacturer & Wholesaler Enquiries Welcomed. 

TRUSCOTT ELECTRONICS PTY. LTD. 

the sound hoi^ 

62-64 HINDMARSH SQUARE. ADELAIDE, . 
SOUTH AUSTRALIA 5000 _[ 
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AMPLIFIERS — 

PREAMPLIFIERS — 

TUNERS — 

CONTROL UNITS 

GUITAR UNITS 

— INSTRUMENTS - 

INVERTERS 

— CONVERTERS 

RECEIVERS - 

TRANSMITTERS — 

REGULATED 

POWER SUPPLY 

_ 

TRANSISTOR AND VALVE TYPES. 




Frequency Meters 

March — May 1970 

Full kit or individual parts only 


Digital 



MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT 
PARTS - YOU NAME IT - WE WILL QUOTE 

VALVES - TRANSISTORS - ZENER & POWER DIODES - SEMI-CONDUCTORS - DIACS -TRIACS - S.C.R.'S. 

- I/C'S. SPEAKERS - MICROPHONES - COILS - IFT'S. TRANSFORMERS - INST CASES - 
METALWORK. PLAYERS Et CHANGERS - METERS - RELAYS - CONDENSERS - RESISTORS - BEZELS - 
STYLII - CARTRIDGES - RECORDING TAPE - PROBES - INSTRUMENTS - POTENTIOMETERS - CRYSTALS - 
FERRITE BEADS - CORES - BALUNS - TERMINALS - CO-AXIAL PLUGS & SOCKETS - MULTI CONNECTORS 

- PRINTED CIRCUIT BOARDS - COPPER WINDING WIRE - ETC. —ETC. - SEND FOR PRICES SHEETS - 
POST 20c. 


POPULAR KITS ■ TOP QUALITY ■ LOWEST PRICES 


INSTRUMENTS 

C.R.O. 

1. Sin wide range. 

2. 1963. 3in cal. 

3. Audio. 

4. 1966. 3in. 

5. 1968—Audio. 

6. Electronic SW. 

7. W band Preamp. 

MULTIMETERS 

andV.T.V.M.'s 

8. 20K ohm Volt 
protected M M. 

9. Probe for above. 

10. Protected D.C. M/ M. 

lUMeterless V'meter. 

12. A.C. Millivoltmeter 

13. A.C. Solid State 
Millivoltmeter. 

14. Solid State A.F. 
Millivoltmeter. 

15. Noise Distortion 
Millivoltmeter. 

16. Standard V.T.V.M. 

17. 1966 — V.T.C.M. 

18. 1968 — V.T.V.M. 

BRIDGES 

19. Standard R C. 

20. 1966—R C. 

21. 1968 R C and 
Signal Iniector. 

TVINST.'s 

22. Sweep and marker 
Generator. 

23. Dual sweep Gen. 

24. S^llicon diode, 
sweep Gen. 

25. Silicon diode 
noise Gen. 

26. Pattern Gen. 

27. Trans, pattern Gen. 

28. Wild range 
pulse Gen. 

AUDIO INST.'S 

29. 1960 Audio OSC. 

30. 1962 High pert, 
audio Gen. 

31 . Crystal locked std. 

32. Electronic tuning 
standard. 

33. 1965. Solid State 
audio OSC. 

34. Direct reading 
A.F. meter. 

35. Sq. wave Gen. 

36. 1967 Transistor 
audio Gen. 

37. Additive frequency 

meter. . 

38. A.F. tone burst Gen. 

38A. 1968. Solid State 

A.F. Generator. 

R.F.INST/s 

39. 6 band service 
oscillator. 

39A. Trans, wave meter. 

40. "Q" meter. 

40A. Crystal Calibrator 
-Solid state. 


Phone 63-3596 


40B. Digital freq. meter 
40C. 1969. Dip Osc— 

Solid state. 

41. G.D.O. wide range. 

42. G.D.O. adaptor. 

43. Trans, service osc. 

44. Simple signal 
Iniector. 

45. Transistorised signal 
tracer. 

46. Transistorised osc. 

47. Basic test osc. 

48. Transistor test 
48A. IF. Align Osc. 

MISCELLANEOUS 
INST., ETC:. KITS 

49. 1960. Trans. Tester. 

50. 1968 Transistor test set. 

51. Valve and Transistor 
tester. 

52. Electronic Stethoscope. 

53. Moisture alarm. 

54. Electronic Pistol range. 

55. Transistor Geiger 
Counter. 

56. Light beam alarm. 

57. Burglar alarm. 

58. Flasher unit. 

59. Transistor alarm. 

60. Electronic switch. 

61. Photo Timer. 

62. Direct reading im 
pedance meter. 

63. Electronic anemometer. 

64. S.W.R. Indicator. 

65. Simple proximity alarm 
unit. 

66. Metal Locator. 

67. Electronic metronome 

68. Bonoo Drums. 

68A. Keyless organ. 

68B. fheremin. 

68C. Laser unit. 

68. D. Color organ. 

68E. Stereo Headphone 

Adaptor. 

BATTERY CHARGERS 

69. Universal unit. 

70. 1 amp unit. 

REGULATED POWER 
SUPPUES 

71. Transistor, ^v. 

72. Transistor, fully 
protected supply. 

73. 1966 H.T. unif 

74. 1968 lab. type. 

D-30V supply. 

74A. Simple pwr. supply 

VOLTAGE-CURRENT 
CONTROL UNITS 

75. Vari-watt unit. 

76. Vari-tach. motor 
speed control. 

77. 2KW auto-light 
dimmer. 


78. 4KW auto, light 
dimmer. 

79. Model train control unit. 
79A. Vari Light Dimmer. 

80. Model train control unit 
with simulated inertia. 

81. Above-hi power. 

82. No. 81 with simulated 
inertia. 

TACHOMETER UNITS 

83. 6 or 12v Std. 

84. 6 or I2v Mullard. 

85. 6 or 12v with 
dwell angle. 

86. Tachometer and dwell 
angle unit for ‘service 
stations. 

TRANSISTOR IGNITION 

87. Ro Fo. 6 or 12v. 

88. Hi Fire 6 or 12v. 
(transformer). 

88A. C.D I. unit., 

88B. Electronic ignition. 

POWER CONVERTERS 

89. D.C.-D.C. 60W. 

90. D C. D C. 40w. 

91. D C. D C. 40w. 

12v — Input 

92. D C. D C. 70w. 

12v — Input. 

93. D.C. D.C. lOOw 

12v — Input. 

94. D C. D C. f40w. 

24v — Input. 

95. D C. D C. f25w 24v 

— Input Q. 
HIGH-FIDELITY 
AMPLIFIERS 
MONO UNITS 

96. Hi Fi 3. 

97. Mullard 3.3. 

98. Mullard 5 10. 

99. Mullard 5-10. 
transistor. 

100. Transistor 20w. 

101. Transistor 60w. 

STEREO UNITS 

102. Mullard 2-2. 

103. Mullard (v) 3-3. 

104. Mullard (t) 5 5. 

105. Mullard (t) 5 5. 

106. Mullard (v) 10-10. 

107. Mullard (t) 10 10. 

108. Philips Twin 10. 

111. Hi Fi 60 Plus 60. 

P / M 128. 

112. Playmaster 2-2. 

113. Playmaster 3 plus 3. 

114. Playmaster unit 3. 

115. Playmaster unit 4. 

116. Playmaster 10 plus 10 

117. Playmaster loi. 

118. Playmaster (t) 105. 

119. Playmaster (t) 113. 

120. Playmaster (t) 115. 

121. Playmaster (v) 118. 

P.A. UNITS 

122. 10 watt std. 


122A. Mullard 20w Solid state. 
122B. Mullard 40w. Solid state. 

123. 25 watt std. 

124. 35 watt std. 

125. 30 watt (t). 

126. 100 watt std. 

127. Stereo P.A, 

GUITAR UNITS 

128. 10 watt std. 

129. 25 watt std. 

130. 35 watt std. 

131. 50 watt std. 

132. 70 watt (t). 

133. Playmaster 102. 

134. Playmaster 103. 

135. Playmaster 40w. 116. 

136. Playmaster 60w 117. 

137. Guitar fuzz box. 

138. Guitar Waa Waa. 

139. Reverb unit. 

140. Guitar preamp. 

140A. Guitar 50w. Solid State 
P / M 125. 

STEREOGRAMS 

141. Playmaster 105. 

142. Playmaster 106. 

143. Playmaster 107. 

143A. Playmaster 124. 

CONTROL UNITS 

144. Playmaster No. 9. 

145. Playmaster No. 10. 

146. Playmaster No. 104. 

147. Playmaster No. 112. 

148. Playmaster No. 120. 

149. Mullard 2v. 

150. Mullard 3v. 

151 Philips Mlniwatt. 

152. P / M 127. 

PREAMP UNITS 

153. Transistor — Mono. 

154. Transistor — Stereo. 

155. Transistor — Silicon., 
mono. 

156. Transistor F.E.T. 
mono. 157. 

157. Transistor dyn. mic. 
mono. 

158. Above-Stereo. 

159. Playmaster 115 
F.E.T. Stereo. 

160. Playmaster 115 mag. 

161. Sound projector. 

MIXER UNITS 

162. Trans. 4 ch. 

163. Trans — 4 ch. 

(1967). 

164. Valve — 4 ch. 

TUNER UNITS 

165. Playmaster u / style. 

166. Playmaster No. IT 

167. Playmaster No. 114. 

168. Playmaster No. 122. 

169. Playmaster No. 123. 

170. Philips Miniwatt. 

180. Trans — Long range. 


TAPE UNITS 

181. Trans. Preamp. 

182. Playmaster 110 (M). 

182. Playmaster 110 (S). 

183. Power Unit 110. 

184. Adaptor 110. 

185. Playmaster 119 
Adaptor. 

186. Transistor V.Q.X. 

187. Tape ActuatM relay. 

188. MuMard Trans Tape Amp. 

RECEIVERS 

189. Fremodyne 4, 1970. 

190. Fremodyne 4 
R.F.Soct. only. 

191. Synchrodyne. 

192. Communications RX. 

193. Deltahet RX. 

194. 3 Band Double 
Change $/ het RX. 

195. Explorer VHF Tran¬ 
sistor RX. 

196. Interceptor 5 Semi- 
comm. RX. 

197. 1967 All Wave 2. 

198. 1967 All-Wave 3. 

199. 1967 All Wave 5. 

200. 1967 All-Wave 6. 

201. 1967 All Wave 7. 

202. Transporta 7. 

203. Transistor 8 
3 Band. 

204. 3 Band 2V RX. 

205. 3 Band 3V RX. 

206. All Wave 1970 I / C 2. 

207. Versatile Mantel Set 

208. All Wave Transistor 3 

209. A.B.C. 

210. 1968 F.E.T. 

210A. 1/ C TRF RX. 

210B. R.F. Preamp. 

210C. "Q" Multiplier. 

210D. 1970 Commuhciations. 
Solid state 

TRANSMITTERS 

211. 144 MHZ SOW. 

Linear Final. 

212. 144 MHz 20W. 

213. 144 MHZ 20W. 

214. 144 MHz 18W. 

215. 144 MHz S.S.B. 

216 3 Band A.M. 

217 Basic 3 Band. 

218 5 Band. S.S.B. 

219. 1967 S.S.B. 

CONVERTERS 

220. 50 MHZ 

221 144 MHz, 1970. 

222. 50 and 144 MHz 
Crystal Locked. 

223. 19& S / W. 

224. 1965 S / W 2 Band. 

225. 1966 3 Band. 

226. Basic S / W. 

V.F.O. UNITS 

227. Remote Unit. 

228. 7, 8 and 9 H.F. and V.H.F. 

229. All transistor. 


E. D. & E. 


(SALES) 
PTY. LTD. 


Phone 63-3596 


232 FLINDERS LANE, MELBOURNE, VICTORIA. 3000. 


78 


ELECTRONICS Australia, November, 1972 
























iOME STUDY COURSE IN ELECTRONICS — 19 


The Electronics Serviceman 


Electronics servicing. A servicing career. Training to be a serviceman. 
‘Trades” courses, private study, private colleges. Avoiding the ‘‘dead end” 
ob. Practical experience and putting training to work. Servicing in prac- 
ice. Diagnosis. Typical equipment. The multimeter. Sensitivity and loading 
>roblems. The electronic voltmeter. The service oscillator. The sweep 
generator. The cathode ray oscilloscope. The audio generator. Transistor 
testers. Service data. 


Servicing is a vitally important part of the 
whole electronics industry and, today, this 
embraces a much wider field than that of 
radio and television sets. Electronics, in one 
form or another, has invaded almost every 
phase of our modern life and, wherever 
there is a piece of electronic equipment, 
there is a need for someone with skill and 
knowledge to maintain it in proper working 
order. 

This fact holds a promise not only of a 
continuity of service work, but of increasing 
scope. 

But what is a radio — or should we say an 
electronics — serviceman? How does he 
acquire this status? What are his 
qualifications? How does he go about his 
job? What equipment does he use? These, 
md similar questions, are invariably asked 
by members of the rising generation who 
are seriously considering a career in 
electronics, and to whom servicing may 
have an appeal. 

It is the purpose of this chapter to try to 
answer these questions, at least in a general 
way. Fairly obviously, we cannot tell you 
how - to - be - a - serviceman - in - one - easy - 
lesson; no one can hope to do that. But we 
can provide some useful background, which 
will better enable the reader to appreciate 
what is involved if he elects to choose such a 
calling. 

For those who are seeking something 
other than the routine of factory mass 
production but who feel that, for various 
reasons, they cannot advance to 
engineering level, servicing could be a wise 
choice. 

In spite of all the attempts to make it 
otherwise, a good serviceman still has to 
think and, if he has any liking for his job at 
all, there is little chance that he will 
stagnate technically. On the contrary, the 
rapid growh of electronics provides a 
continual challenge to move beyond the 
routine to more specialised — and more 
remunerative — fields. 

How does one become a serviceman? 

At present, there are few, if any, hard and 
fast rules but, these days, anyone who 
shows an aptitude for the job should have 
little difficulty in finding employment which 
will provide the necessary practical 
training. At the same time, the would-be 
serviceman must be prepared to study 
diligently if he is really to get anywhere. 

What are his qualifications? 

Again, there are few hard and fast rules, a 


fact which many people deplore, believing 
that a cerain minimum standard of 
proficiency should be demanded before a 
person is allowed to offer his services to the 
public. Be that as it may, the truth is that, in 
this country, there is very little to stop 
almost anyone calling himself a radio / TV 
serviceman. 

Whether he can maintain such a front is 
quite another matter, involving honesty, 
personality, business ability — and 
technical knowledge. 

However, for his own benefit and that of 
future customers, the aspiring serviceman 
should consider nothing less than a 
thorough basic training at around trade- 
course level, plus as much practical ex¬ 
perience as he can get. There is little doubt 
that a good serviceman is a balanced 
combination of basic training and practical 
experience, with each aspect as important 
as the other. 


THE SERVICEMAN 
TTiis chapter of Basic Electronics 
has been written, logically enough, 
by the Serviceman, author of a 
regular monthly article in 
“Electronics Australia.’* If you 
want to follow this series, place an 
order for “Electronics Australia” 
with your newsagent now. 


In line with this, the would-be serviceman 
should have aimed, as a minimum 
requirement, at passing the examination at 
the end of three or four years of secondary 
school, which nornally qualifies for a ter¬ 
tiary “trades” course, apprenticeship and 
so on. 

The difficulty then arises as to where to go 
from here. For most other trades, there is 
an established pattern of apprenticeship 
and training but, because of its relatively 
short history, the “tradesman” pattern in 
the electronics industry is still very much in 
the formative stage. 

Nevertheless, at many centres where 
tertiary education is available, students 
should be able to find courses offering a 
substantial content of electrical and elec¬ 
tronics fundamentals. They may not be 
aimed at producing certificated electronics 
serviceihen and may, in fact, produce a 
trade qualification of a quite different type. 
But such qualification will be no load to 
carry and it will provide a very useful 


practical and theoretical basis from which a 
career in servicing can be developed. 

Vocational guidance officers should be 
able to assist in choosing the best course at 
the various centres. 

By and large, “trade” courses are not so 
onerous as to prevent the willing student 
from supplementing the official syllabus 
with parallel reading and some kind of 
parallel practical work. 

The latter is most important if the student 
is to develop any tie-up between theory and 
practical equipment. 

Do-it-yourself projects, such as described 
in “Electronics Australia”, are one way of 
gaining additional experience. Linking up 
with a local radio club or an amateur 
operator are other possiblities. Oc¬ 
casionally, local radio dealers will offer 
sparetime bench work to trainees, working 
under supervision. 

If circumstances are such as to make it 
impossible for a trainee to attend a 
Government-sponsored college, training at 
a private institution can be considered, with 
a preference to those which offer practical 
sessions in addition to lectures and/or 
correspondence. 

In fact, there is something to be said for 
doing a private servicing course, more or 
less in parallel with a trades course, where 
the latter is only obliquely related to 
electronics servicing. 

The vital point is for the intending ser¬ 
viceman to be committed to some definite 
course of study, involving fundamentals, 
which will impose upon him obligation and 
discipline. “Private study” can lapse all too 
easily, added to which the student has 
nothing tangible to display for his efforts, 
when later applying for a position. 

Strangely enough, and despite all this, 
there are still people who believe that basic 
principles, or “Theory” as they are inclined 
to disparagingly call it, is unimportant to a 
“practical” serviceman. In fact, the “valve 
jockey^’ so often encountered in the TV 
servicing field, relies for his existence on 
this kind of thinking. 

While service organisations can make a 
case for “valve jockeys” on economic 
grounds, this approach could pose a serious 
hazard for the younger would-be ser¬ 
viceman. While there is no valid objection to 
anyone starting as a “valve jockey,” such a 
position can easily turn out to be a “dead 
end” job, unless the individual is en¬ 
couraged to educate himself out of it. 

In five years time he will still be a “valve 
jockey” — a somewhat more experienced 
one perhaps — but still working by rote to a 
monotonous formula, with all his ad¬ 
vancement (if any) behihd him, and in a job 
which, for him, holds no future. 

In fact, with the advent of solid state 
techniques, and the gradual phasing out of 
valves, his future looks bleak indeed. 


Summing all this up, we might say that 
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training should involve aU the elementary 
basic theory — the nature of resistance, 
inductance and capacitance; the behaviour 
of tuned circuits, RC networks, etc.; the 
operation valves and transistors and so on. 
On top of this should come the more prac¬ 
tical training; how the basic theory applies 
to the practical circuits of radio and TV 
receivers or, in short, how tl^ey work. 

Thus a serviceman should be able to 
explain, at a fair technical level, just how 
any section of a receiver works. And, 
arising out of this, he should be able to make 
a reasonable estimation of what would 
happen if a particular component failed in a 
particular manner. In short, he should 
begin to anticipate faults as his training 
progresses. 

The other aspect of this training is 
practical field experience; an excellent 
teacher for those equipped — by study — to 
learn. This is where the student learns the 
things not found in the ordinary text book: 
That Blank and Co.’s model X123 TV set 
used a batch of vertical oscillator trans¬ 
formers that were unusually prone to 
breakdown; that poor sensitivity in a 
certain radio receiver is almost always due 
to faulty resonating capacitors in ttie IF 
transformers; or that crystal pickups, 
where still in use, often fail in hot humid 
weather. 

Similarly, it does not take the astute 
person long to realise that most sets have 
weaknesses which are peculiar to them by 
reason either of the circuit they employ or 
the components they use. Knowledge of this 
kind helf^ enormously in rapid £agnosis 
and repair of the more routine faults. 

This last statement may suggest that such 
an approach to diagnosis is no more than an 
extension of the valve jockey idea; that one 
simply learns what are the most likely 
faults in each make of set, and equips 
oneself to treat the set on this basis. 

But there is a vital difference. The valve 
jockey type is “through,” once he has 
exhausted his fund of experience. Unless he 
can fluke a cure on a costly trial-and-error 
basis, he has nothing to fall back on. He 
must either waste still more time or seek 
assistance. 

The well-trained man, on the other hand, 
expects that he might have to search for the 
fault. To be sure, he will first investigate the 
most likely possiblity, based on experience; 
to do otherwise would be foolish. But when 
he draws a blank, in terms of expected 
faults, that is when he really starts to work. 

Knowing how this part of the set should 
function, he combines his basic training, his 
experience with voltages or waveforms 
normally found in this part of the circuit, 
and his ability to make and interpret 
measurements, to go over the section 
systematically until, inevitably, he is 
rewarded. 

This then becomes experience on which 
he can draw, next time, to do a quicker job. 
In short, the trained man constantly adds to 
his own experience. The valve jockey can do 
so only on a very limited basis, with the 
additional hazard that his “knowledge” will 
be tainted with a good many wrong ideas. 

So it is that practical experience helps to 
consolidate the basic training, so that the 
student not only learns but understands. 
And when he understands he is well on the 
way to becoming a good serviceman and a 
go(^ technician, with a latent ability to 
tackle other tasks. 


How does a serviceman go about his job? 

Whether he realises it or not, every 
serviceman attacks each job in three 
stages: First he notes the symptoms; from 
these he diagnoses the fault; then he effects 
the necessary repair. 

Even the valve jockey works this way. In 
his case, however, the symptoms noted will 
normally be confined to the most obvious 
ones, the diagnosis to nominating the 
section of the set at fault, and the repair to 
replacing the appropriate valve or valves. 

This brings us to the first requirement of 
good servicing •— the ability quickly and 
accurately to diagnose a fault. 

Perhaps this may appear to be stating the 
obvious, but it is not always fully ap¬ 
preciate that diagnosis is usually the most 
difficult part of the ^b. Almost anyone who 
is handy with pliers, screwdriver and 
soldering iron can replace a faulty com¬ 
ponent once it is nominated, but it often 
takes real skill to nominate it. 

The need to do the job in a reasonable 
time is fairly obvious; time is money in 
business and anyone who consistently takes 
longer than necessary to locate a fault will 
soon price himself out the market ~ or 
starve! 

Accuracy is equally important. A wrong 
diagnosis means wasted time and, while 
even the most experineced will go off on a 
false trail sometimes, the person who 
consistently needs several bites at the one 
problem will prove as costly as anyone who 
is too slow for any other reason. 

But even more important is the question 
of customer satisfaction. Wrong diagnosis 
can involve the customer in unnecessary 
expense or, possibly worse, result in a fault 
seeming to be fix^ when it is not, with 
consequent customer invonvenience and 
dissatisfaction. The latter occurs most 
frequently when the fault is of an in¬ 
termittent or nebulous nature. 

What makes a good diagnostician? 

There are many things. Fairly obviously 
he needs adequate training, adequate ex¬ 
perience, and adequate testing facilities. 
But most of all he needs an inquiring mind 
and an ability to reason things out for 
himself ; an ability — and a willingness — to 
collate all the signs, symptoms, and history 
of a fault and then, from basic principles 
and experience, to nominate its most likely 
cause. 

This implies, in turn, that he has the 
ability to collect all these data, and this is 
also part of his training. Keen observation 
plays a large part, but he must also learn 
how to ask questions in a pleasant and 
tactful manner, and without risk of an¬ 
tagonising the customer. 

Most “signs” can be taken in at a glance, 
almost automatically. They are aH the 
things we observe about a set, other than its 
actual performance; whether it has suf¬ 
fered physical damage, >^ether it appears 
to have been tampered with, the type of 
aerial it uses, the presence of appliances 
which might cause interference, and so on. 

Symptoms refer to the set’s actual per¬ 
formance. The more accurately the ser¬ 
viceman observes them, the better his 
chances of a good diagnosis. More im¬ 
portant, however, is the desirability of 
having the customer demonstrate the 
symptom about which he is complaining. If 
every serviceman made this a rule, there® 
would be fewer cases of customers being 
charged for something about which they 


didn’t complain, while the “important” 
fault remains uncorrected. 

In practice, history is all that you can 
encourage a customer to tell you about the 
set in general, and the fault in particular. 
Much of it will be valueless pratUe, but it is 
surprising how often they let drop a vital 
clue. And if it is one that draws attention to 
an obscure or intermittent fault, then it may 
well mean the difference between holding 
and losing a customer. 

What equipment does a serviceman need? 

As with tile other aspects of servicing, 
there are no hard and fast rules as to what 
constitutes the ideal combination of test 
instruments. At the one extreme we have 
the type who used to boast — mostly before 
the days of TV — that he could service any 
set witii a screwdriver. To him, the need to 
use even a multimeter was a sure sign of 
incompetence! 

At the other extreme we have the type 
who buys — or wishes he could buy — every 
piece of test equipment in the catalogue. He 
firmly believes that if he can only acquire 
enough pieces of ^uipment he wiU become 
a top-notch serviceman, lack of training 
and / or experience notwithstanding. 

Fairly obviously, the ideal lies 
somewhere in between. Too little equipment 
makes for inefficiency and probably leads 
to secondary faults, and faults in the 
making, being overlooked. 

For example: It may not be difficult for 
an experienced person, working on a con¬ 
ventional radio set, ^ diagnose that the 
reason the set failed is because the output 
valve has packed up. So, all that is 
necessary to get the set going again is to 
replace tiie output valve. 

But how is he to know, without the aid of 
some equipment, that the HT voltage is 
significantly below par, probably because 
the rectifier is on the way out too? Detection 
of such a condition is something the 
customer has a right to expect, otherwise he 
is likely to find himself involved in the in¬ 
convenience and expense of another service 
call in only a few months’ time. Such a 
situation does not enhance the serviceman’s 
image in the customer’s eyes. 

At the other end of the scale, the “buy 
everything” type ignores two vitally im¬ 
portant fundamental facts: that equipment 
alone never made a serviceman and tnat, in 
the hard world of business, every piece of 
equipment in the workshop will have to pay 
for itself in a reasonable time. 

In short, what the individual finally buys 
in the way of test equipment will be a 
compromise between what he would like 
and what his business can afford — the 
latter based not so much on available cash, 
but on what the equipment will earn. 

All this simply means that some pieces of 
equipment are essential, some are highly 
desirable but not essential, and some vir¬ 
tual luxuries. But just where the line of 
demarcation occurs is a matter for in¬ 
dividual decision. About all this article can 
do is discuss the more usual items in the 
approximate order that a serviceman might 
consider them. 

In so doing, we would remind readers that 
a previous chapter (18) discussed test and 
measuring instruments in their own right. 
As such, it was able to cover many of the 
finer points of design which we cannot hope 
to cover in this chapter. It is suggested that 
the reader refer to this chapter for detailed 
explanations of the operation of measuring 
instruments. 
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One piece of equipment, the worth of 
which no one is likely to question, is the 
multimeter. This is an essential item, used 
for tracking down a large percentage of 
routine faults. About the only decision 
needing to be made is the type to purchase. 

A popular version in bygone years was 
based on a 0-lmA meter movement and 
provided 12 basic ranges; four DC voltage, 
four DC current, and four resistance, hi 
addition, a rectiher provided AC voltage 
ranges, and an “output** version of the 
latter was normally provided. 

Such a meter was — and still is in some 
cases — the favourite instrument of the 
serviceman. It is compact, relatively 
rugged, and will cope adequately with the 
majority of voltage measurements in a 
radio and TV set. Even when something 
better is acquired, it still comes in for a lot 
of routine work. 

Nevertheless, it does have limitations. 
When used as a voltmeter it has a sen¬ 
sitivity of only 1,000 ohms per volt and this 
can lead to serious measuring errors in 
certain parts of a circuit. 

The sensitivity of a meter is a measure of 
the degree to which it loads the circuit 
under test or, looking at it another way, the 
amount of power it must take from the 
circuit in order to move the pointer. 
Whether the circuit can supply this power, 
without seriously altering its operating 
conditions, is the point to be determined 
when considering the suitability, or 
otherwise, of the meter. 

The “ohms per volt*’ refers to the 
resistance of the meter — as seen by the 
circuit under test—relative to the full scale 
value of the voltage range selected. For 
example: In the case of a 1,000 ohms per 
volt meter the lOV range would have a 
resistance of 10,000 ohms (10k), the 50V 
range 50k, and so on. 

This is a very practical way to express 
sensitivity, because it is usually fairly easy 
to assess the resistance of the voltage 
supply being measured. Provided this is 
significantly lower than the selected meter 
range, the error introduced by the meter’s 
presence will not be serious. However, when 
it approaches or exceeds the meter 
resistance, the error will be gross. 

Typical examples are the screen and 
plate circuits of an ordinary resistance 
coupled audio stage, say a pentode with a 
0.25M plate load resistor and a 1.5M screen 
dropping resistor. Here, the plate voltage 
supply has a resistance of at least 0.25M and 
the screen voltage supply at least 1.5M. 

If we attempt to measure the plate 
voltage, using, say, the 250V range of the 
meter, we find that the supply resistance of 
0.25M is the same as that of the meter, and 
the latter will create considerable error. If 
we drop to the 50V range, whicn is not 
unreasonable, the meter resistance is only 
one fifth that of the supply resistance, and 
the meter reading becomes quite 
meaningless. It need hardly be stressed that 
the position is just so many times w i*se in 
the case of the screen voltage. 

In practice, most servicemen overcome 
this problem, to a degree, by familiarising 
themselves with typical readings made in 
these circumstances, error not¬ 
withstanding. These then become the 
voltages one expects to read at these points 
if all was well. The fact that the readings 
themselves are wrong matters little. 

The AGC voltage is another having a very 


high resistance source, but it is also one 
wMch can reveal a lot about a set’s 
behaviour if we can measure it accurately. 
Unfortunately, it is not possible to read this 
with even an allowable error, using the 
conventional 1,000 ohm per volt meter. 

This limitation of the simple multimeter 
has been emphaisised for two reasons: to 
provide a logical background against which 
the advantages of more elaborate in¬ 
struments can be considered, and to in¬ 
troduce the idea that the presence of any 
test instrument — multimeter, CRO, 
generator, tracer etc. — can, in certain 
circumstances, upset the behaviour of the 
circuit under test. An important lesson a 
serviceman has to learn is to recognise such 
a possibility and take precautions against it. 
This includes selecting test instruments 
which are least likely to create such 
problems. 

But to return to the multimeter. There are 
two broad approaches to improved sen¬ 
sitivity, (1) substitute a more sensitive 
meter movement or (2) interpose some 
form of amplifier between the meter and 
the input to the instrument and use the 
amplification so provided to improve the 
sensitivity. 

In the first case we may typically sub¬ 
stitute a lOOuA (0.1mA) or 50uA (.05mA) for 
the previous 1mA movement, giving an 
increase in sensitivity of 10 or 20 times 
respectively. (10,000 or 20,000 ohms per 
volt.) Either represents a very significant 
improvement and will cope with most 
measuring problems without significant 
error. 

A further worthwhile improvement is the 
extension of the ohms ranges by a factor of 
10 (or 20) times. Thus, where a 1mA meter 
will normally be limited to reading about 
IM maximum resistance with a convenient 
size battery, a lOOuA movement will extend 
this to lOM. 

While such instruments were relatively 
expensive in the past, the position is a good 
deal better today . As a result they are a 
popular choice, either in place of or, better 
still, in addition to the 1,000 ohm per volt 
variety. 

The advent of transistors, incidentally, 
has introduced another factor into the 
formulation of an “ideal’’ multimeter. 
Whereas valves involve voltages widely 
spread up to 300 or more, transistor circuits 
seldom operate above about 50 volts. The 
voltages at various points in the circuit may 
be quite low and, for easy testing of tran¬ 
sistor equipment, it is an advantage if a 
multimeter has ranges of the order of 0-1.5V 
and / or 0-3V, instead of earlier practice of 
O-IOV as the most sensitive range. 

A valuable addition to any niultimeter, 
high sensitivity or not, is a system of 
protective diodes. Properly fitted, as a part 
of the overall instrument design, they make 
a meter virtually “bash proof,’’ thus 
eliminating costly repairs and loss of use of 
an instrument. 

Approach No. 2, the use of amplification, 
gives us the electronic voltmeter; the solid 
state version of what was called the VTVM 
(vacuum tube voltmeter) a few years 
ago. In either version these instruments 
normally have a constant input resistance 
of around IIM, regardless of the voltage 
range selected. This means that its sen¬ 
sitivity is about on a par with a 10,000 ohms 
per volt meter on the upper ranges (1,000V) 
but is many times better in the lower 


ranges. This makes it particularly suitable 
for checking the low voltage, high 
resistance AGC circuits. 

The electronic voltmeter is a naturally 
protected meter, by reason of the amplifier 
operating conditions and it is also capable of 
measuring a very wide range of resistance 
values. 

A minor disadvantage of the majority of 
electronic voltmeters is that they include 
only voltage and resistance ranges, with no 
provision for measuring current. 

On the other hand, a major disadvantage 
of the older VTVM — the need to operate 
them from a power point — no longer exists, 
making them much more suitable for field 
work £an was formally the case. 

While the ability to measure voltage, 
resistance and, occasionally, current, will 
enable a serviceman to track down a good 
many faults, not all faults manifest 
themselves as a significant change in one of 
these characteristics. Many are a good deal 
more subtle and need other equipment to 
help track them down. 

In radio servicing, the service oscillator 
or signal generator is one of the most used 
items, next to the multimeter. Although 
primarily intended as a means of align¬ 
ment, it plays a much wider role in practice. 

A good generator will deliver a signal 
suitable for feeding into any part of the 
receiver, from the speaker to the aerial 
terminal, at audio, intermediate, or radio 
frequencies, and at a known level. Using 
these facilities, an experienced serviceman 
can quickly isolate a faulty stage, whether it 
be completely dead or simply l^low stan¬ 
dard. 

Many radio servicemen use the generator 
as the first line of attack, to pinpoint the 
faulty stage. If a valve set, they then test the 
appropriate valve — often by substitution 
and using the generator signal as a basis for 
comparison — and, if this does not com¬ 
pletely cure the trouble, attack the stage 
with ^e multimeter. 

Thus the signal generator provides a 
quick means of isolating a faulty stage, will 
show up poor performance due to other 
causes, and finally provides the means to 
put the set into top working order. 

The technique of signal injection, using a 
signal generator, has become even more 
popular with the advent of solid state 
receivers which, due to their compact 
construction, printed wiring, and general 
unfamiliarity, often appear more difficult to 
service than the older, valve types. On a 
value for money basis the signal generator 
is well worthwhile. 

In the TV field, the equivalent is the 
sweep generator, used in conjunction with a 
CRO. However, it is seldom used as an aid 
to diagnosis — except, perchance, when the 
fault lies in the tuner or IF strip — and is 
usually reserved for its intended role, that 
of alignment. This is something that the 
average TV serviceman avoids as far as 
possible; it normally involves returning the 
set to the service bench, and can be tricky 
and time consuming. 

As a rule, the faulty section of a TV set is 
usually fairly evident from the set’s 
behaviour, enabling the serviceman to start 
with the faulty area already well defined. 
However, a sweep signal source may 
sometimes be useful when tracking down 
some of the more obscure faults. 

Mention of the sweep generator leads 
naturally tdits companion instrument the 
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Instrument contact: 


JI'VCCBV# 

MiTCHELL 


SYDNEY 

MELBOURNE 

BRISBANE 

ADELAIDE 

PERTH 

CANBERRA 


THE .^!4W ElVI-SOa PROVES 
A QUALITY FET TESTER CAN BE REASONABLY PRICED 



FET testers are universally acknowledged to possess unique 
qualities not found in conventional testers, and until SANWA 
brought out the EM-300 they were priced accordingly. 

Realizing the need for a topciass tester able to handle imped¬ 
ances of 1 MQ for ACV and 10 MQ for DCV, SANWA not only 
satisfied it but added the bonus of galvanometer versatility to 
the EM-300 — a worthy newcomer to the line of SANWA's 
famous testers. 


SPECIFICATIONS 

Measurement Ranges 

DCV (±) 250m 1 2.5 10 50 250 1k 25k(w/HV probe) 

ACV 2.5 10 50 250 Ik Freq. response 15Hz-'500kHz (±1dB) 
DCA (±) 25u 2.5m 25m 250m 5 (250mV drop) 

Q Range XI X100 Xlk XIOOk 

Midscale 40 4k 40k 4M (Max. 500M0) 
dB -1O--+10dB (2.5V AC) 0-^4 22dB (10V AC) 
Semiconductor N-ch transistor X2 RF silicon diode X2 
Accuracy ±4% fsd. for DC and AC 
±3% of arc for Q 

Batteries 1.5V (AM.3 or UM-3)X2 for driving FET. 

1.5V (UM*3)X1 for resistance measurement. 

1.3V (H‘C)X1 for sensitivity calibration. 

Dimensions 170x112x64mm 


^ j WARBURTON FRANKI 


• ADELAIDE 56-7333 • BRISBANE 51-5121 • HOBART23-1841 

• MELBOURNE 69-0151 • PERTH 25-7787 • SYDNEY648-1711 
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CRO — or cathode-ray oscilloscope. For TV 
servicing this is an essential item, not only 
as a companion to the sweep generator, but 
also as a test instrument in its own right. A 
glance at the waveforms on any 
manufacturer’s service diagram will ex¬ 
plain this latter point. These represent 
correct operating conditions and any 
significant departure from them generally 
indicates a fault. 

Ideally, a CRO should be capable of 
displaying accurate vaveforms up to about 
5MHz, the video bandwidth of our TV 
system. However, if such an instrument is 
too costly some compromise is necessary. A 
good minimum figure would be about IMHz, 
with 2MHz a letter one if it can be 
managed. 

At one time the CRO was regarded as 
being of little value for radio servicing, and 
it is true that the average radio set seldom 
needs its help. However the rapid growth of 
high-quality audio systems has changed the 
picture markedly, and anyone who hopes to 
service this kind of equipment will find it 
essential. Remember, however, that it 
needs some form of audio generator as a 
companion instrument, and one suitable for 
the job might cost nearly as much as the 
CRO. 

A service instrument which had to be 
considered in the past was the valve tester, 
but very few servicemen regarded it as 
essential. In practice most prefer, 
whenever possible, to test a valve by sub¬ 
stituting a known good one in the receiver 
socket, and judging the results on per¬ 
formance. Perform^ intelligently, such a 
test is normally quicker and more accurate. 
Furthermore, since servicemen normaUy 
carry a stock of likely valves when on 
outside service, such valves provide a 
means of testing without the need to carry a 
bulky instrument. 

These days, with solid state devices 
progressively taking over from valves, the 
budding serviceman might well think twice 
about investing in such an instrument, 
particularly as they are fairly expensive. 

The natural equivalent is the transistor 
tester, although the situations are not 
exactly parallel. Valves are often the first 
thing tested, partly because they are easy to 
remove, and partly because their life is 
known to be limited. Transistors on the 
other hand, tend to be the last things tested, 
partly because they are wired directly into 
the circuit and partly because they do not 
wear out, in the same sense as valves do. 

As a result, most servicemen tend to test 
around the transistors, check their 
operating voltages, and remove them for 
t^t only when most other possibilities have 
been discarded. Once again, most ser¬ 
vicemen seem to favour direct replacement 
as the most satisfactory and convenient 
test. On the other hand, a tester can be a 
handy item when a replacement is not 
immediately available, or when trying to 
determine the characteristics of foreign 
type number for which no data are 
available. 

For these reasons, and because simple 
transistor testers are available for quite 
modest prices, there is probably a good case 
for one in every serviceman’s kit. 

No discussion on a serviceman’s needs 
would be complete without mention of data 
sheets and service manuals. Service data, 
usually in booklet form, are normally made 
available in the first instance by the set 
manufacturer. However, they may be 


reprinted by independent organisations (by 
arrangement with the manufacturers) and 
offered as bound books or in loose-leaf form 
in suitable binders. In the latter case there 
may be an arrangement whereby the 
purchaser is entitled to additional or 
corrected pages as they are printed, to keep 
his file up to date. 

In the days before TV there did not appear 
to be a great need for such data. Sets had 
become pretty well standardised around a 
four-or five-valve chassis, using circuits 
which differed only in minor details. Most 
servicemen soon found their way around a 
new model, and knew pretty well what to 
expect in the way of voltages, etc., from 
past expereince. 

Nevertheless, those who studied these 
booklets generally picked up a point or two 
which saved valuable time later on. Often, 
this was nothing more than the best way to 
remove the chassis, how to string the dial, 
or details about the mechanics of the record 
changer, if one was used. 

Similarly, some car radios are a good 
deal easier to handle if one is forwamed 
about some of the mechanical problems. 

And, where time is money, one should not be 
too proud to note what the maker has to say 
about a new model. Once the lesson has 
been learned, it will seldom be necessary to 
refer to the manual again. Nevertheless, it 
is useful to have on hand, particularly if it is 
a set which is not encountered very often. 

With the advent of TV the need for such 
data became intensified. The simplest TV 
set is many times more complex than the 
most complex radio set, and it is almost 
impossible to keep all the data, for all the 
makes of set, in one’s head. And for the 
beginner, the circuits, waveforms, voltage 
tables, mechanical details etc supply a very 
real need. 

Much the same applies to present day 
radios. In contrast to the older valve 
models, modern solid state sets, with their 
compact construction, call for all ttie 
assistance one can summon. The printed 
wiring boards, in particular, present a 
major problem, and much valuable time 
can be saved if a coded diagram is 
available. 

A good serviceman would be wise to make 
sure that he acquires such a manual for 
every new set which appears, and keeps it 
handy the first couple of times he handles 
such a set. He may seldom need it for 
routine faults after that, but it can be 
mighty handy when a real “stinker” comes 
along. 

Those servicemen who followed this rule 
when TV commenced, have a very good 
reason to be glad they did so. Many of the 
firms which mushroomed in the initial 
boom have long since passed from the 
scene, leaving a legacy of receivers for 
which no one is responsible except the 
serviceman. When substitute parts have to 
be provided, the data in the service manual 
can be very useful. 

Another point worth remembering is that 
very few new sets are released on the 
market without some modifications 
becoming necessary after they are in the 
field. These may be minor, but they can 
often waste a lot of time if the serviceman is 
unfamiliar with them. The serviceman 
should therefore make sure that he is in a 
position to be advised of all such matters as 
soon as they are released. ® 

ELECTRONICS 


PLAN 

YOUR 

FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* — the Nation's most 


progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio- 


KNOW 

WHERE 

YOU'RE 

GOING 


A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises In fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
s^ndards and maintenance tech¬ 
niques, with individual Instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of (^u I burn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Honrie-Study Courses (except 
practical instruction on equipment). 


STUDY 

•... NOW 




Send fer training 
tyllobut. There it no obligation. 

NAME.. 

ADDRESS.. 


the MMCONi SCHOOL of 
wireless 

G.P.O. Box 2S1S, Sydney 
A Service tf Amliemte* WIrelest (Aestnlasia) Ltl. 
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Multivibreitors... 

Putting them to work 

Following last month’s discussion on multivibrators in their various forms, 
we present a number of simple practical applications for these circuits. As 
well as being interesting projects, they will help you remember what you 
read last month. 


Elementary 

Electronics 



by ROSS TESTER 


Our first practical circuit, (figure 1) is an 
astable multivibrator, with values of R & C 
chosen to make the circuit oscillate at a 
frequency within the range of the human 
ear. There are a few changes from the 
theoretical circuit we showed last month, 
probably the most important being the 
inclusion of a series diode in each of the 
transistor emitter circuits. These are to 
prevent excessive dissipation in the base 
emitter junctions, in the event that they 
break down due to excessive reverse 
voltage peaks applied during the '‘switch 
off” function. 

This particular circuit oscillates at 
around 700Hz, although this figure may vary 
due to tolerance spread in the capacitors. 
As capacitors may have a tolerance of up to 
fifty percent or more each way from their 
marked value, the frequency can vary 
accordingly. 

It is possible to vary the frequency by 
placing a potentiometer in the circuit 
between the positive supply and R1 or R2 — 
say 470k. Capacitors Cl and C2 can also be 
changed to give a different frequency. 

The circuitry shown dotted on figure 1 
may be included if desired. It will enable 
you to listen to the tone generator through a 
standard magnetic earpiece such as sup¬ 
plied with transistor radios. Adjust the 
value of the series resistor until the level is 
suitable. 

The second astable circuit gives an effect 
much like the flashing lamps one finds 
marking trenches and excavations. In these 
circuits, the lamp has a very short duty 
cycle. This means that the time the lamp is 
on is very short compared to the time it is 
off. We can simulate this with the 
multivibrator by making the two halves 


unequal, as shown in figure 2. This con¬ 
serves the battery, giving a relatively long 
life from a set of small dry cells, (ref. 
“Flashing Warning Lights,” March 1969, 
File No 3/MS/16). 

An alternative “flashing lamp” circuit is 
shown in figure 3. In this circuit there is a 
lamp in both collector circuits and the 
halves of the multivibrator are made equal. 
Such a circuit can be useful in a model 
railway set-up — as the flashing lights at a 
level crossing, for instance. 

The lOOOuF electrolytic capacitor shown 
connected in parallel with the lamp serves 
to slow its turn on and turn off. It does this 
by “stealing” most of the current until it is 
fully charged, and they by discharging 
through the lamp when ^wer is removed. 
This simulates the thermal inertia 
possessed by large lamps used in real 
situations. 

The second part of the circuit, that of the 
transistor lamp driver, may be added to the 
main circuit if more than two lamps are 
required — for example, on the opposite 
side of the track. These lamps will o^rate 
in unison with the main lamps, with one 
important difference. They will be opposite 
in effect — while the main lamp is on, the 
driven lamp will be off, and vice versa. 

In such a situation it would be convenient 
to operate the flasher unit from the train 
transformer and rectifier. The pulsating DC 
which is adequate, and sometimes essen¬ 
tial, for train operation is not suitable for 
the flasher but, on the other hand, it may be 
neither practical nor desirable to filter it as 
far as the main train circuit is concerned. 

To overcome this, the supply for the 
flasher should be taken from immediately 


after the rectifier, and isolated via a silicon 
diode (EM401 or similar). An electrolytic 
capacitor SOOuF or more, 25VW) can then 
be connected across the supply to smooth it 
to DC. The isolating diode wiU prevent ttie 
capacitor smoothing the supply to the train. 

The monostable circuit is another con¬ 
figuration which can help the model railway 
enthusiast. One use concerns the Steam 
Whistle described in the October issue. The 
idea is to trigger the whistle from a track 
mounted reed switch actuated by a magnet 
under the loco. Reed switches can be 
located near stations, crossings, tunnels 
etc, where it would be logical for a ^istle to 
be sounded. The problem is to hold the 
>^istle on for a suitable time — much 
longer than the fleeting closure of the 
contacts as the train spekls past. 

This is where the monostable can help. By 
arranging for it to have a suitable pulse 
length, and for this pulse to hold the whistle 
circuit on, we can produce a whistle of 
suitable duration, regardless of how brief a 
time the contacts are closed. 

Normally the whistle is triggered by a 
push button, or by a switch across its 
remote terminals. Figure 4 shows how it 
can be triggered by the monostable. A 
BC109 transistor is connected across the 
“remote” terminals, and functions as a 
switch, being triggered in turn by the 
monostable. 

With the whistle switched off, use an oh- 
mmeter to check which of the “remote” 
pins connects to the case. The emitter of the 
BC109 connects to this pin, while the 
collector connects to the other. The base is 
connected, via a 2.2k resistor, to the outj^ut 
of the monostable. It may be convenient to 
operate the monostable from the same 18V 
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supply as used for the whistle, and the 
values shown have been chosen on this 
basis.. 

The time constant (ie, the time of the 
monostable output) can be shortened or 
lengthened by decreasing or increasing the 
value of the capacitor C. However, the 
longer the output time the longer, 
relatively, it is necessary to hold the reed 
switch closed in order to trigger the circuit. 
This relationship is such that if a very long 
whistle time is required, a fast moving train 
may not hold the reeds closed long enough. 
In all probability, the values shown would 
be acceptable to most readers, being about 
the best compromise between reliability 
and length of whistle. 

For those who may not have come across 
the reed switch before, it is a pair of con¬ 
tacts totally enclosed in a glass envelope, 
actuated by an external magnetic field. 


switch provides the means of sensing the 
movement of the train past each signal and 
switching the signals accordingly, "r 
The reed switch may be placed in line 
with, or slightly beyond the signal. This is to 
allow the loco to be well clear of the signal 
before it changes — in exactly the same way 


A monostable circuit 
used to extend the 
time of a function 
initiated by a brief 
closure of the reed 
switch. As shown, it 
is connected to the 
"EA Steam 
Whistle". 


interaction to occur properly. 

When the train passes over the reed 
switch, the contacts close, connecting 
together the base and emitter of the 
associated transistors. The forward bias is 
removed, cutting each transistor off and 
forward biasing its partner. 


18V 


BC109 


BAIOO 


100k 


Figure 4 




Interlocked signalling system for model railways. Unequal resistors in the base circuits are 
to ensure that the system comes up "all green" at switch-on. 


This field may come from a solenoid, as in 
the Brake Light Indicator described in 
March this ydar (File No 3/MS/33), or 
from a permanent magnet. The latter is 
used in this project. 

The reed switch we used is probably not 
the best available for the job because of its 
size, but it is probably the easiest to obtain. 
This is the Hivac type XS7, which should be 
available at most electronics suppliers. An 
alternative type, the XS14, would be better 
because it is quite tiny — and much easier to 
camouflage between the rails. TTiese may 
also be obtained at parts suppliers. 

The magnets to operate the reed switches 
need to be carefully selected. Ordinary 
types, such as available at department and 
novelty stores are usually much too weak. It 
is desirable that the reed switch be kept 
closed as long as possible as the magnet 
passes over it, and a strong field is 
desirable. We suggest the Plessey Rola 
FM448. The magnet can be glued to the 
underside of the loco tender. 

The magnet and reed switch combination 
can be used in another type of model train 
circuit — a signalling system using the flip- 
flop. A similar system was described in the 
magazine previously (February 1971 pp94) 
but this is a slightly different version. 

Let us assume a basic signalling system 
employing two coloured lights — red for 
stop and green for go — and that any signal 
remains on green until a train passes it, 
whereupon it changes to red. It remains on 
red until the train has cleared the next 
section of track, that is, up to the next 
signal. When the next signal changes to red 
the first signal reverts to green. The reed 


as normal signals work. This adds to the 
realism. 

Each reed switch is connected to two flip 
Oops, isolated from each other by silicon 
diodes. The purpose of these diodes is to 
stop unwanted interaction between signals 
behind the train, but allows the wanted 


Because the two flip-flops are connected 
in the opposite sense, when one triggers 
from green to red, the other goes from red 
to green. The first one — green to red — will 
be the one the train has just passed. The 
second one will be the one further down the 
track behind the train. Any number of these 


MODERN ELECTRONICS 

WHOLESALERS • EXPORTER • IMPORTERS • MANUFACTURERS • MAIL 
ORDER SPECIALISTS OFFERS ITEMS AT WHOLESALE PRICES. 

Resistors European CR 37 5% V 2 Watt 3.5 cents each, $2.75 per hundred; 1 Watt 6 c each, $5 per hundred; 
2N3638 55c, 2N3055 $1.50 ea. $12 per 10. BC107, 8 , 9 35c ea. $3 per 10. EAA401 25c ea. $2 per 10. EM404 30c ea. 
$2.50 per 10. EM408 40cea.; 2 inches square 0— 1mA meter $4.75; alligator clips 4 colours, small 10c ea. $1 
per twelve, large 12c ea. $1.20 per ten. Magnetic earpieces 35c ea. $1 per 3; SPST Toggle Switches 45c ea. $4 
per 10; 4mm banana plug 81 socket 4 colours 20c pair, battery leads suit 216 10c ea. 79c per 10; twin speaker 
cable 2c foot; hook up wire 7 — 010 many colours 4c yard; single shielded microphone cable 12c yd^ twin 
shielded microphone cable 25c yd. Samples on request; spring terminals 5 colours 18c; HI FI quality stereo 
headphones $5.95 plus 50c postage. CDI kit ideal for all cars $21.50 plus 50c post advise polarity. 5 Watt 
audio amplifier kit, mono $7.85 stereo $15.50. Power supply kit lamp 6 V to 15V $6.35 plus 50c postage; twin 
cone 8 inch hi fi speaker 8 ohms $8 plus 65c postage. 

NOTE: All export enquiries to Eiectronic Exports (same address). Aii export enquiries weicome in- 
ciuding Pacific Isianders, Asians, $NZ, Fifi, U.S. Currencies accepted. Aii Austraiian enquiries to Modern 
Eiectronics, aii enquiries weicome and answered. C.O.D. is avaiiabie. Come visit our show room. Aiso 
open Friday nights tiii nine pm. Saturday mornings tiii 12.30 pm. Other nights by appointment. Phone 
654 3761 (24 hours) 


MODERN ELEaRONICS 

94 Elizabeth Street, GPO Box^ 5402CC, 
MELBOURNE, 3001, VICTORIA, AUSTRALIA. 
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signals can be installed around the track, 


J each with its own flip-flop. 

*' By now, the reader will have realised that 
J' there is almost no limit to what can be done 
J' for a model railways system using reed 
switches' and the basic circuits we have 
described. Indeed, an ingenious reader 
I ► might work out ways in which a whole yard 
>► might be controlled by reed switches at 
various points. For the more ambitious, the 
lamps may be replaced or paralleled by 
relays or other control devices, which could 
control the power delivered to the track. 

Points coidd be opened and closed, power 
could be applied to certain sections of track, 
and so on. 'Hie limit is the imagination of the 
reader. 

Last month we explained how a “gate” 
4 could be added to the R-S flip flop to steer 
> ^ the input pulse to the appropriate transistor 
^' and so actuate the circuit without the need 
for a input switching. 


A very useful 
piece of Test 
equipment. 
Tests Trans¬ 
istors, diodes, 
Fets, etc. etc. 
Our Kit com¬ 
plete including 
battery $14.50 
post 75c^ 




Post $1.00 

Described Aug 70 E.A. Will 
greatly Improve overall per¬ 
formance of any I2v. Car either 
Neg.or Pos. earth. Kit complete in 


New updated lights display as per 
Dec. 71 E.A. Can handle lOOOW on 
each on 3 channels. Quality Kit. 
ALL TOP GRADE PARTS. 

Wired & Tested $59.50. 


wound. 


Pack 56: Contains 3 Resistors of 
the 57 Standard values between 10 


Pack 93: Contains 3 top grade 
"Greencaps" of the 45 Values 
between 2PF and 0.47uF, a total of 
135 (2PF-820PF lOOV Ceramics). 
Polyester Caps lOOV. 

GOOD VALUE at $0.30. 


We are pleased to advise the 
opening of our new Sydney Sales 
Dept, at 230 Sussex St., Sydney. 
Phone 29 1005. Hi-Fi section now 
open. AUSTRALIA'S BEST 
PRICES. No waiting. 


ohms and 1 meg. totalling 171. All ^ * 
new carbon film, 5P.C. Types. 
Value. For the Hob¬ 
byist /serviceman. 

V4W : $4.75 V2W : $4.84 


We operate Australia's*^ 
largest electronic Mail jj] 
Order Dept, and as such %. 
can offer a service second !► 
to none. 


I.C. Tuner as described Feb. 71 
E.A. Sensitivity 15 UV. 6V. 
operation. Another quality kit. 
Fully guaranteed. 

Kit: $21.50 (Post 75c) 

Wired: $26.50 (Post 75c) 


Guaranteed best > ^ 
prices on new components *' 
and equipment. Same day J ^ 
despatch of orders. j' 


OUTPUT 


Will vary speed of electric drills, 
saws, projectors, etc. See May 
E.A. Can handle to 750W, motor 
still maintains good torque at low 
speeds. 


BC108 


BAIOO 


45 W. RMS per Channel. Complete kit as per parts list 
includes Tuner, Push-Button switching, 4 inputs, !•- 


PUSH BUTTON 
SWITCH (ES) 


- J Figures I .......X ~ 

J' A gated R-S flip-flop used to provide light 
" control from any number of switches. 

^ .I One of our staff members suggested a 

40 I* ^ I j ^ novel use for the gated R-S flip-flop. While 

C) ^ I j' we have not tried it as such, we see no 

^ ^ >' reason why it could not be used. The idea is 

, ^ Professional unit capable of j ► to provide an extension of the common two 

spe®ci'l'?®Feliure^s'^irfciuS'e > ’ ^ay light Switching circuit. Whereas the 
R.F. Tuning, B.F.O., Amplified A.G.C., s Meter,J' two way circuit Can provide independent 
Fine Tuning, Audio Section employs TAA 300 1C control from only tWO locations, this cirCUit 

Frequency coverage IS 0.5-26MHZ. Mams operated! , u .j .r _r_ 

with zener protection. ALL NEW PARTS and per* would provide the Same facility from any 
Parts list in publication. Reprint of the articles*' number of locations. 

|p®EaAt°PRi^Ef' $87.90 Post $:oo 1 ' switches could be located at 

___ each of any number of entry points to a 

factory or similar large area, at each level 
^ stairway, or at appropriate points in a 
^ w K. AA/ « long corridor. The switches are actually 

System $20.50 per pair. (Post 75c) push buttons and, if the lights are on, a 

SPECIAL )!► single push on any button would turn them 

ipr 8.30 SpeakVr $l’6.50 ($1.00 Post) , . ^ 

PHONE SERVICE: Simply order on phone and button WOUld tum them On. 

order will be despatched C.O.D. within the hour. As Shown, the CirCUit provides for a low 

QUALITY: AH our parts are new and fully J power, low voltage lamp Connected directly 
guaranteed. No surplus or rejects. in the Collector circuit of One transistor, 

CATALOGUE: Now available price 50c, 25c J' simply to demonstrate the idea. This lamp 
Post. > ^ could be replaced by a relay or solid state 

power controller which, in turn, could 
■ W B| ■ control a mains lighting circuit. 

Naturally, we do not expect our readers to 
start tampering with mains wiring, but the 
idea may be useful in other 
And thats just about all there is to it. We 
hope that you have fun building our 
multivibrator circuits and, perhaps more 
importantly, learn something about their 

nnnnnnnnnnnnnnnnnnnnRr operation as wen. ^ 


Playmaster 117 unit as described E.A., July, 67. Kit 
includes ALL parts to make up this quality guitar 
amp with many 'extras' — Bass & Treble boost, full 
Vibrato & Tone control circuits. At $85.00 this unit 
•represents excellent value. 


Now Available: 

I.C. Regulated Power Supply. June '72 $27.90. 
T.V. Sync & Pattern Gen. June 72 $89.90 
52 MHZ Converter Aug. 72 $23.50. 

Super Het. less Chassis Sept. 72 $34.50. 


C.O.D. To use this service add 70c. 

ORDER FORMS: Sent free with each order. 
DESPATCH : All orders are received at 9 am at 
the PO and despatched to meet the 1 pm 
clearance the same day. This gives you a 4-hour 
service. 

POSTAGE: Add 20c packpost fee to all orders 
unless stated otherwise. 


TRANSISTOR TESTER 


MUSICOLOURII 


RESISTOR PACK 


CAPACITOR PACK 


NEW SALES DEPT 


SPEED CONTROL 


131 TUNER 


MAIL ORDERS 


PLAYMASTER 132 KIT SET 


60W GUITAR AMP 


E.A. 160 COMM UNICATIONS 
RECEIVER 


LATEST KITS 


PHILIPS TWEETERS 


KIT-SETS AUST. PTY. LTD 


MAILORDER DEPT: P.O. Box 176 Dee Why 2099. N.S.W. 

SYDNEY SALES DEPT: 230 Sussex St., Sydney. Phone 29 1005. 

NORTHSIDE SALES DEPT: 2/ 21 Oaks Ave., Dee Why. Phone 982 5571. 
BRISBANE SALES DEPT: 293 St. PauPs Terrace, Fortitude Valley. Phone 528391 
Canberra Distributor: Electro Pak, Garema Arcade. 
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Metal Working Hints 


is EASIER 


When drilling holes in a sheet metal 
chassis it is often a problem to de-burr the 
holes inside using a counter-sink bit in a 
hand drill or electric drill. One way to 
overcome this is to fit the countersink with a 


from 16 or 18Bg aluminium sheet. An 
alternative is a scrap of galvanised iron. 
Cut a right-angled triangle with the two 
equal sides about 4in long and mark a line 
parallel to the long side about %in in from 


Right: This simple 
template can save 
precious minutes 
when marking out a 
chassis. The folded 
portion fits against 
the edge of the metal 
and the two angled 
sides are used to 
mark out the 'V" 
notches. 




Showing how a large radio knob can be 
fitted to a countersink bit to facilitate de- 
burring holes in awkward locations. 


handle in the form of a radio knob, 
preferably about in diameter to afford 
a good grip, as shown in the illustration. 

Using a removable handle in this fashion 
permits one to also use the bit in a drill in 
the normal way. 

When marking out a chassis or other 
sheet metal job it is sometimes difficult to 
produce sharp even corners where the side 
lip of the metal is to be folded. The marking- 
out template shown can make this part of 
the job a little easier. The template is quite 
simple to make and use and is best made 


this edge. Fold right over on this line so that 
the metal is doubled in thickness. This gives 
the guide edge to align the template with the 
edge of the work piece. 

One problem that often arises, par¬ 
ticularly in thicker metal, is a bulge oc¬ 
curring at the corner of a bend. There are 
two easy wasy to minimise this. 

The first method is to drill a hole at the 
apex of the notch before cutting out the 
metal. The diameter should be equal to the 
metal thickness or a shade larger. 

The other technique is to move the apex of 
the notch further in from the edge, again by 
the thickness of the metal. 

(From M. N., Pennant Hills, NSW). 


Stripping Wire 

When stripping plastic insulation from 
wire, particularly fine wire, there is a risk 
of damage to the wire if using a stripper or 
pair of side cutters. 

A safer technique is to “ringbark” the 
insulation with the tip of a hot iron. This is 
also effective for removing the plastic outer 
sheath of co-ax cables. 

(Mr R. Knight, East Lindfield, NSW.) 



With an “S” Meter 


Just ONE ... 

Of MANY FEATURES 

Built into the Eddystone 

EC 10 Mk II 


COMMUNICATIONS RECEIVER 

★ Transistorized — Battery or AC 
Operation. 

★ Fine Tuning Control. 

★ Audio Filter for CW. 

★ Easy-to-read Dial — 110 to 1 
Ratio — 9" wide. 

★ Logging Scale — Effectively ex¬ 
tends scale length to 30". 

★ Continuous Coverage from 
550kHz to 30MHz. 

World-Wide DX Reception 

PRICE $200.00 plus Sales Tax 

Write for FREE leaflet NOW! 


Ex-stock from Wholesalers 
or Australian Agents 




UHHdng^am 

^riV.LTO. 


VIC.: 439-499* Victoria St., West 
Melbourne. Phone: 329-9633. 
N.S.W.: Sydney. Phone: 929-8066. 
W.A.; Perth. Phone: 49-4919. 
QLD.: L. E. BOUGHEN & CO., 
Auchenflower. Phone: 70-8097. 

TELEX: Melb. 31447, Sydney 21707 


This is Your Page 

Ideas Worth Trying is YOUR section — the readers of Elementary Electronics. In this 
section, we publish ideas submitted by you. What is more, it is an easy way to increase your 
pocket money. We will pay a minimum of two dollars for any idea submitted and used. We 
will pay more if it shows particular merit. 

If you feel a photograph or diagram would help, by all means submit it. We will decide 
whether or not it is suitable for publication. If possible, submit both print and negative. 
Diagrams which are good enough for us to use directly are preferred, but a clear sketch 
frim which our draughtsman can work will be accepted. 

Send your ideas (preferably typed or printed) to: Electronics Australia, Ideas Worth 
Trying, PO Box 157 Beaconsfield 2015. We will acknowledge receipt and — who knows — 
you may find your idea in print and a cheque in the mail. 
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The do it ycxirself amplifier for rxn - 
technical people who hate soldering irons. 




(The Sinclair Project 605) 


The Sinclair Project 605 is a ready- 
to-assemble 30 watt hi-fi stereo 
modular amplifier containing the 
new Masterlink connector unit. 
The Masterlink is the heart of your 
Project 605. All inputs and outputs 
are routed through it by colour 
coded, push-fit, ready tagged wires. 
There’s no messy soldering, nor 
professional skill required. 

Simply follow the instruction man¬ 
ual provided, which shows in full 


size working diagrams, each step. 
The Sinclair Project 605 Amplifier 
Kit comprises 2 power amplifiers, 
pre-amplifier/control unit, power 
supply, Masterlink connector unit, 
instruction manual and all tagged 
wires. 

It’s the simplest, most economical 
way to the world’s finest high 
fidelity. 

Ask your Hi-Fi dealer now or send 
coupon for full particulars. 


GOLDRNG 

Engineering (Aosia) Pty Ltd. 

New South Wales: 26 Ricketty Street, Mascot 2020. Telephone 67 6088. 












Victoria: 162 Pelham Street, Carlton 305.3. Telephone 347 5177. Queens¬ 
land: 32 Balaclava Street, Woolloongabba 4102. Telephone 91 4972.^ 
South Australia: 207 Flinders Street, Adelaide 5000. Telephone 
23 3488. Western Australia: 32 Northwood Street, Leederville 6007 a 
T elephone 8 4988. 


72 ^ 












90 ELECTRONICS, Australia, November, 1972 





















Goldring-Lenco GL 75 is regarded by experts as being 
one of the finest in the worid. .. the GL 75 is a unit to 
be reckoned with in any company and in any circum¬ 
stances, anywhere in the world”. (Percy Wilson.) The 
features which make the GL 75 a world leader are: 
Precision settings for playing 
weight and bias compensation. 

Head can be raised and lower¬ 
ed with viscously damped cue¬ 
ing device. Unique vertical 
drive to heavy weight die-cast, 
non-ferrous, dynamically bal¬ 
anced turntable. Four positive 
speeds with infinitely variable 
speed adjustment. Only 0.2% 
change of speed for 10% mains voltage. 

The Goldring-Lenco GL 75 is available with a handsome 
teak base and tinted dust cover as an optional extra. 
From better electrical dealers and hi-fi stores. 


OOLDRING 

Engineering (^osia) Pty Ltd. 


New South Wales: 26 Ricketty Street, Mascot 2020. Telephone 67 6088. 
Canberra: 19 Molonglo Mall, Fyshwick, A.C.T. 2604. Telephone 95 8248.^^ 
Victoria: 162 Pelham Street, Carlton 3053. Telephone 347 5177. Queens- 
land: 35 Balaclava Street, Woolloongabba 4102. Telephone 91 4972.^ ^ ^ 

South Australia: 207 Flinders Street, Adelaide 5000. Telephone 
23 3488. Western Australia: 32 Northwood Street, Leederville 6007 
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T E AClrlngs ilou Ihe conanniale 
fei stereo cassette decks. 





Model A-210 


Here are three that sum up the best of TEAC technology. 

Common to them all is a transport and hysteresis-synchronous drive motor so precise and 
fool-proof that they can hold their own with some of the best open-reel types. Beyond this, 
the differences begin. Each model has a package of add-ons for your particular needs. 

If all you need is a basic superior deck that can economically record and 
playback on conventional tape within a frequency 
response range of 30-12,500Hz, you’ll want to look 
into the A-210. It’s outer rotor drive motor holds wow 
and flutter down to a negligible 0.15%. Separate stop 
and eject buttons. Low-noise solid-state 
electronics. Contoured fingertip- 
control pushbuttons 
for all operational 
modes. Large VU 

meters. Sliding scale record-playback 
level controls. Standard phone jacks for professional-style 
600-ohm mikes and 8-ohm headsets. Strobe-type running light. 

If you’re looking for a deck that can handle the new 
chromium dioxide tapes, you should look into the TEAC A-220. 

It has the add-on feature of a tape selector switch in the Cr02 
position, provides recording and playback frequency response of 
30-16,000Hz. As an added convenience, the A-220 incorporates high 

density ferrite heads and separate record and Model A-220 

output level controls. 

But if you’re looking for the definitive Dolby deck with everything 
you need for near-professional operation, only the A-250 will do. It has TEAC’s 
high-density ferrite heads. These “brown jewels” are so extraordinarily durable that 

we warranty them for the original owner’s lifetime. Add to these a Type B Dolby System 

that improves the basic signal-to-noise ratio of the A-250 by an additional 10 dB. 

You can count on superior performance from conventional, 

high-density/high energy, and chromium dioxide tapes. 

Add, too, the large expanded-scale VU meters 
for distortion-free recording at 
optimum levels and signal-to-noise ratios. 

What it all adds up to is that 
each TEAC cassette deck is the finest 
available for your particular needs — 
whatever they are. 


Model A-250 


If you’d like to know more 
write to us for the TEAC 
Catalogue, price list and franchised dealer list. 

TEAC. A SOUND IDEA 

Sole Australian Distributors: 

Australian Musical Industries Pty. Ltd 
155 Gladstone St., South Melbourne, 

Victoria 3205. Ph: 69-7281 

619 Pacific Highway, St. Leonards, NSW 2065 


AMI 144 


Ph. 439-5752 
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CLASSICAL 

RECORDINGS 

Reviewed by Julian Russell 


New Heifetz album — "dazzling virtuosity‘ 


TCHAIKOVSKY and BRAHMS — Violin 
Concertos. Jascha Heifetz (violin) and 
the Chicago Symphony Orchestra con¬ 
ducted by Fritz Reiner. 
MENDELSSOHN — Violin Concerto. 
Heifetz and the Boston Symppony Or¬ 
chestra conducted by Charles Munch. 
RCA Stereo (2 record set) VCS-7058. 

It is interesting while listening to Heifetz 
playing the Brahms to recall that, when he 
started his professional career, he was 
hailed in most quarters as a wizardly 
technician always too cool-headed to make 
any deep emotional appeal. I choose the 
Brahms for special mention out of this three 
concerto set — on two discs — chiefly 
because it is a living contradiction of the 
legend mentioned above, a theory which 
still has its adherents. 

Although all three concertos are played 
with dazzling virtuosity, the Brahms 
reveals a Heifetz aware of the stature of the 
work and fully appreciative of its emotional 
intensity. It is a warm performance totally 
enjoyable even when the most formidable of 
its rivals are recalled. 

By the way, those to whom these con¬ 
certos are unfamiliar will have to look 
carefully at the disc labels to find out just 
which one they are listening to. It might 
help them if I point out that the Tchaikovsky 
is on Side 1. Backing Side 1 is Side 4 on 
which you will find the Mendelssohn. Sides 2 
and 3 are on the second disc and are devoted 
to the Brahms. 

You come nearer to realising the reason 
for Heifetz’ earlier reputation when 
listening to his Mendelssohn. Much of it 
goes at a breakneck speed unflawed by the 
slightest inaccuracy despite its punishing 
pace. It is all as taut as it is possible to 
conceive and Munch, who conducts the 
orchestral part played by the Boston 
Symphony, is completely enslaved by 
Heifetz’ reading to which he offers no 
restraint. Indeed he seems even to en¬ 
courage him. It is the sort of performance 
which, if it happened in a different context 
on a race course would probably send the 
stewards clamouring for a swab. 

Brilliance is again the dominating feature 
of the Tchaikovsky, much of which is 
pushed along ruthlessly, though even here 
you will find poetic moments that remain 
long in the memory. 

Many readers of this column might have a 
favourite recording of each of these con¬ 
certos played by different combinations and 
will probably not be tempted to acquire this 
new set despite its bargain price of $8.50. 
But I think beginners would be unwise to 
miss it. The balance between orchestra and 
soloist in the Tchaikovsky and Men delssohn 
occasionally favours the one at the expense 


of the other. In this respect it is the Brah¬ 
ms which offers the best result. I strongly 
recommend this two-record set to all 
buyers, experienced and tyros. 

★ ★ ★ 

PURCELL — The Fairy Queen. A new 
version for concert performance. Jen¬ 
nifer Vyvyan, Mary Wells and Norma 
Burrowes (sopranos); Alfreda Hodgson 
(mezzo-soprano); James Bowman and 
Charles Brett (counter-tenors); Peter 
Pears and Ian Partridge (tenors); Owen 
Brannigan and John Shirley Quirk 
(basses). The Ambrosian Opera Chorus 
and the English Chamber Orchestra 
conducted by Benjamin Britten. Decca 
Stereo SET 499-500. 

I can imagine many indignant purists 
letting off steam at this abridged version of 
a great work. Imogen Holst writes in the 
brochure accompanying the two-record set; 
“This shortened version . . . was made for a 
concert performance at the 1967 Aldeburgh 
Festival. We knew that a staged production 
of the entire work would have been im¬ 
practicable; even the most enthusiastic of 
our audiences would have lacked the 
stamina to sit through five spoken acts of an 
anonymous adaptation of Shakespeare’s “A 
Midsummer Night’s Dream” interspersed 
with at least two and a half hours of in¬ 
cidental music.” To which I can hear 
purists replying that you don’t have to “sit 
through” a recording like a theatre per¬ 
formance. A complete recording of all the 
lovely music Purcell poured into his score 
could be taken in convenient doses, and so 
on. 

There were 28 solo singing parts in the 
original score, a number that might deter 
the boldest of record producers. Here 
Britten solves the program by having his 
solosts sing two, three and sometimes four 
different roles. Britten has not interfered 
very much with Purcell’s original and 
where he has can easily be guessed by any 
informed listener. But he has changed the 
order in which the various numbers were 
originally given and in my opinion they 
suffer no damage from this. The per¬ 
formance, which has been recorded with 
quite astonishing presence, is conducted 
with the greatest imaginable affection by 
Britten who wins some peerless playing 
from his chamber orchestra. 

Jennifer Vyvyan starts her first item a 
little nervously though even here her voice 
sounds very fresh and girlish. I usually 
dislike the artificial sounds emitted by 
counter tenors but in “Let the fifes and the 
clarions ...” I must admit that I found 
them bearable. Peter Pears had much to do 
in the way of advice during the production 


as it is recorded here and uses his mediocre 
tenor with all his usual artistry. Especially 
enjoyable is his role of Phoebus to the quiet 
accompaniment expressive of winter. The 
second soprano, Mary Wells, attacks her 
first aria with plenty of confidence though a 
few unfashionable scoops might raise some 
contemporary eyebrows. Tenor Ian Par¬ 
tridge has that cooing delivery heard 
mostly in England and sounds almost like a 
counter-tenor in his upper register. After 
him the silky bass — really a bass-baritone, 
of Jcrfin Shirely-Quirk restores unqualified 
enjoyment. 

The third soprano, Norma Burrowes, has 
the same charmingly girlish quality as her 
two partners, mentioned above. But those 
brought up in the continental methods of 
voice prediction will be only moderately 
interested in the type of delivery used by 
many of the solo singers in this recording. 
The chorus sings admirably although their 
diction is not always all it should be. 

But there is so much lovely music to be 
heard on these two discs that I feel churlish 
about such quibbles. The score abounds in 
delicious arias, dances, descriptive 
overtures and many other delights, and my 
only recommendation is “buy it.” 

★ ★ ★ 

SMETANA — Quartet No. 1 in E Minor 
(From My Life). 

DVORAK — Quartet in F Major 
(American). The Drolc Quartet. World 
Record Club Stereo No. S/50751. 

I am afraid I cannot recommend this disc. 
To the best of my memory it is the first 
recording of the Drolc Quartet that I have 
heard and its performance represents much 
that I dislike. I readily admit that both 
Smetana and Dvorak should be en- 
tiiusiastically inflected. But the Drolc make 
of both works vehicles for uninhibited 
gushing and exaggerated changes of 
tempos that one expected to hear only from 
cinema organists a generation ago. Nor is 
the disc’s only fault to be found in the 
playing. The sound is not only coarse in 
texture but often ill-balanced. The whole 
production is far removed from the usual 
high standard of selection characteristic of 
the World Record Club. The original was a 
Baccarbla recording for the Ariola- 
Eurodisc catalogue. I have just thought of 
one feature in favour of this otherwise 
unpleasant production — the surface is 
good. 

★ ★ ★ 

jSTOCKHAUSEN — Mantra for two pianos. 
Alfons and Aloys Kontarsky (pianos). 
DGG Stereo 2530208. 

This disc is issued in a double sleeve with 
Stockhausen’s portrait, from the nose up, 
looking very much like our Barry Hum¬ 
phries. This container carries, too, an ex¬ 
planation of the work written in the typical 
dense style into which most contemporary 
composers seem to lapse whenever talking 
— or writing — about their work. Here is an 
example: “Naturally, the unified con¬ 
struction of Mantra is a musical miniature 
of the unified macro-structure of the 
cosmos, just as it is a magnification into the 
acoustic time-field of the unified micro¬ 
structure of the harmonic vibrations in the 
notes themselves.” Just what that might 
mean I haven’t a clue, though this might be 
due to my cosmic ignorance. 
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While still on the subject of the sleeve I 
might also mention that on the back is a 
photograph of the two pianists at their in¬ 
struments to which are linked a fearsom 
collection of electronic devices. And the 
front of the cover is devoted to a few bars of 
the work'with different phrases in different 
colours showing, Stockhausen claims; “The 
structural relationships of the Mantra 
(upper voice) with its mirror image (lower 
voice); with its four limbs-separated by 
pauses, with its 13 different characteristics, 
which are given by its 13 notes, and each of 

which determines a large cycle of the work 
>» 


The world of Micro is a talented team of engineers, skilled sound 
technicians and expert designers specialising in the production of 
turntables that challenge the ultimate in faithful reproduction of 
original sound. 

The Micro 611 turntable is a professional quality, belt-drive turntable 
with 8 pole hysteresis synchronous motor assuring smooth, constant 
and stable rotation, with minimised wowflutter and high signal-to- 
noise ratio. 

The 611 incorporates the MAlOl Mkll static balance type tonearm, 
with adjustable, perfect antiskating device, direct reading stylus 
pressure gauge and oil damped arm lifter. 

Write for review to the sole Australian distributor, or hear the Micro 
range of turntables at selected Interdyn specialists. 

MICRO 

MR611 


» I SOLE AUSTRALIAN 
DISTRIBUTOR 


I NTEgDYN 


(Agencies) Pty Ltd, « 

PO BOX 205, Cheltenham, 
*1 Vic. 3192. 


NSW: Encel Hectronics Pty Ltd, 
260 Elizabeth St., Sydney. 
QLD: Stereo Supplies, 100 
Turbot St, Brisbane 4000. 

SA: Challenge Hi-Fi Stereo, 6 
Gays Arcade, Adelaide. 

TAS: Audio ^rvices, 72 Wilson 
St, Burnie 7320. 

VIC: Encel Electronics Pty Ltd, 
431 Bridge Rd, Richmond 3121. 
WA: Albert TV & Hi-R, 282 Hay 
St, Perth 6000. 
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My complete lack of understanding of the 
composer’s aims makes me wary of 
commenting on any feature of the work but 
the engineering, which is superb. The dif¬ 
ficult sounds are most faithfully recorded 
with abundant detail and astonishing 
variety of sonorities despite the fact that the 
first side runs 35mins, 5 seconds and the 
second side 29.55.1 will however venture to 
say/that explanation apart, there is much of 
Mantra that can be accepted purely 
musically without any resource to the 
cosmos. 

★ ★ it 

ROBERT HUGHES — Symphony No. 1. 
Sydney Symphony Orchestra conducted 
by Joseph Post. 

PETER TAHOUDIN — Symphony No. 2 
South Australian Orchestra conducted 
by Henry Krips. Festival Stereo SF- 
C80023. 

Volume Six of Festival’s Australian 
Festival of Music, a joint project of the 
C’wealth Assistance to Composers Fund, 
the Australian Performing Rights 
Association Ltd, the Australian Broad¬ 
casting Commission and Festival Records 
Pty Ltd, features Robert Hughes’ Sym¬ 
phony No. 1 and Peter Tahourdin’s Sym¬ 
phony No. 2. So far the get-up of this series 
— engineering, covers and so on has been 
very impressive. The new issue is right up 
to file standard of its predecessors. 

The original version of the Hughes 
symphony was written in 1951. The revised 
form recorded here was amended by the 
composer in 1971. It is well put together and 
excellently scored but even in its revised 
form is far removed from the mildest 
current musical trends. During its tuneful 
progress it pays many tributes to those who 
might be described as the previous 
generation of English composers of more 
formal bent. It is firmly, I almost wrote 
doggedly, tonal and will not have much of a 
message for the younger generation. 

The Tahourdin is more contemporary in 
style without being outre. It was composed 
in 1968-9. Tahourdin is 16 years younger 
than Hughes who is 60, but much more 
fashionable in style than the difference in 
years would suggest. He goes in for spiky 
pseudo melodi and uses some effective 
simultaneous linear contrasts. 

In the first movement which has a busy 
chattering opening, he sometimes produces 
the odd effect of playing two unrelated 
works of William Walton at the same time 
But the quiet adagio is impressive in its 
sustained mood of poetic meditation. The 
scherzo jumps from one ragged rhythm to 

























another in a way that suggests irritation 
and impatience rather than fun. The finale, 
which .alternates between poco lento and 
allegro didn’t say much to me despite the 
clarity of the writing. 

In both symphonies, the Sydney Sym¬ 
phony Orchestra under Joseph Post in the 
Hughes, and the South Australian Sym¬ 
phony Orchestra under Henry Krips in the 
Tahourdin play very well indeed. The disc 
should appeal to the more cautious sup¬ 
porters of Australian music. 

★ ★ ★ 

MAHLER — Resurrection Symphony. 
London Symphony Orchestra, LSO 
Chorus, Heather Harper (soprano) and 
Helen Watts (contralto) conducted by 
Georg Solti. World Record Club Stereo 
No. S/5096 and 5097. 

The original of this reissue was put out 
under the Decca label about six years ago. I 
find the engineering still quite good. The 
performance, too, compares favourably 
with any other full price version issued 
before or since. A bar by bar comparison 
might incline some listeners to prefer 
another conductor’s reading of a 
movement, a tempo, or the difficult to 
achieve Mahler rubato. But in the space 
available here such parsing and analysis 
would probably do nothing but confuse most 
readers — and the writer, too, for that 
matter. But I find the overall effect of Solti’s 
reading in no way inferior to any others on 
offer, and among these I include the now 
aged Walter, the grimly moral Klemperer 
and the lyrical and often persuasive 
Kubelik. I have not yet heard the Haitink. 

There is no way of covering in detail in a 
revue of this length a work of the dimen¬ 
sions of the Resurrection. It takes up four 
well filled sides of two twelve inch discs, 
each providing a very wide dynamic range 
all the way from whispered pppps to 
ferocious fortissimos. The symphony is in 
five movements the first in a sombre and 
often vehement C minor, and it is as well to 
remember that the composer directed that 
there should be a pause of at least five 
minutes after its conclusion to enable 
listeners to rid themselves of the effect of 
that key before going on with the rest of the 
work. 

Soloist Helen Watts sings the short 
movement for contralto with moving 
simplicity and beautiful phrasing though 
later in the symphony Heather Harper uses 
unnecessary force in both her entries. She 
is, however, finely expressive when joined 
by Helen Watts. 

The chorus sings accurately and phrases 
eloquently but some quirk in the 
engineering makes the German sound “sh” 
come out with more than customary 
sibilence. All things considered I regard this 
WRC issue at a club price a rare bargain 
and not to be missed. 

★ ★ ★ 

DELIUS — Cello Concerto. Jacqueline Du 
Pre and the Royal Philharmonic Or¬ 
chestra conducted by Sir Malcolm 
Sargent. 

ELGAR — Cello Concerto in E Minor. 
Jacqueline Du Pre and the London 
Symphony Orchestra conducted by Sir 
John Barbirolli. EMI Stereo OASD 2764. 

This performance of the Elgar Cello 
Concerto was originally issued coupled with 
Janet Baker singing the same composer’s 
Sea Pictures. Without meaning any 


disrespect to that great contralto. Miss 
Baker, I think the Delius makes a better 
consort for the Elgar. Eloquent in every bar 
is the only way I can describe Miss Du Pre’s 
performance of the latter. This concerto 
was the composer’s last major work and 
there is an autumnal air about it. Though it 
was composed during the winter of 1918-19 
the composer lived on until 1934 but devoted 
most of his time to the writing of chamber 
music. Miss Du Pre plays with gorgeous 
tone combined with a technique that makes 
even the articulation of the allegri molto 
sound easy. She has been accused of an 
over-emotionalised adagio movement. It is 
too rhapsodic, some critics have claimed. 
But to me the glory of her tone and the 
speaking eloquence of her phrasing make 
her reading of his controversial movement 
in every way acceptable. 

From his very “respectable” appearance 
one might mistakenly think that Elgar was 
a very reticent Englishman, especially in 
his music. Nothing could be further than the 
facts. His music has niore than its fair share 
of romantic emotion and despite his 
deceptive appearance, Elgar was a very 
good customer of the SP bookie at his local 
pub. When Miss Du Pre recorded this 
performance in 1965 she was a very young 
woman indeed, yet showed astonishing 
maturity in her reading. It is a wonderful 
performance of one of the last great 
romantic concertos. Barbirolli and the LSO 
provide the type of orchestral part that any 
soloist could desire. There is not a bar of the 
recording I did not enjoy. 

The solo part of the Delius was revised by 
Herbert Withers with the composer’s ap¬ 
proval; indeed this is the only version I 


know it in. The chief theme has a wider span 
that one usually finds in Delius’ music. The 
accompaniment, beautifully played by 
Sargent and the RPO, has constantly 
modulating change of keys. Yet Delius 
achieves this characteristic style without 
any hint of instability or restlessness. And 
the climax, in what can be loosely described 
as the first movement of a work played 
without a break, has marvellously 
disciplined passion. Delius nowadays is out 
of fashion with the younger generation — so, 
too, is Elgar for that matter — but most 
music lovers of my age can still listen to 
him with a great deal of affection and en¬ 
joyment. 

True, in this concerto, one might with 
justice accuse him of sometimes slithering 
and there are passages where he even gets 
himself into a Debussy-like whole-tone 
style. But to me the whole concerto is a 
delicious reverie and it is significant, to my 
mind, that this wholly sympathetic per¬ 
formance should have been given by a girl 
who at the time was little more than a 
teenager. Perhaps the best way I can 
describe my affection for the work, and its 
performance, is to say that I don’t even 
think it is too long. ® 


HIF1 STEREO ANNUAL 

An authoritative yet highly readable 
guide to hifi, stereo, tape recording and 
quadraphonics — printed on ultra 
gloss paper. Priced at $2.30 including 
postage, from “Electronics Australia” 
at Box 157, PO Beaconsfield, 2015. 


CRYSTALS FAST DELIVERIES 

OF ALL YOUR REQUIREMENTS 

D Type 1 to 1 lOMHz, J Type 5 to 1 lOMHz, K Type 5 to 1 lOMHz From $5.00 

Write for free comprehensive price list 
FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Have been preferred by leading Manufacturers throughout the country for — 

ACCURACY • STABILITY • ACTIVITY • OUTPUT 

Consult us for Crystals for any Mobile Radio. All types available. 

DISCOUNT FOR QUANTITY ORDERS 
AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our modern factory equipment allows us to offer you 
PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND: Messrs. CARREL & CARREL BOX 2102, AUCKLAND. 


W. J. MONCRIEF PTY. LTD. 

24 Witenoom St., East Perth. 6000 
Phone 23 1194; 25 6140. 

P.O. Box 6057, Hoy St., East. 

FRED HOE S SONS P. L. 

246 Evans Rood, Salisbury North, 
Brisbane, Queensland. 

Phone 47 4311. 


FARR ELECTRONICS 
Waterman Buildings, 

408 King William Street, 
Adelaide. Phone 8 4977. 

PARIS RADIO ELECTRONICS 
7a Burton Street, 
Dorlinghurst, N.S.W. 

Phone 31 3273. 


BRIGHT STAR CRYSTALS PTY LTD 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 
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W.H.K. ELECTRONIC & SCIENTIFIC 
INSTRUMENTATION 

Postal Address: P.O. Box 147, St. Albans, Victoria, Australia 3021 

INTRODUCING THE SERIES 7400 SCIENTIFIC AND ENGINEERING CALCULATOR 

TheSeries7400isthemo8tpowerfuldeskcalcuiator available in Australia today. The price is low enough to make a desk top 
computer available to almost anyone. The Series 7400 is available in 3 standard configurations, these units are identical in 
capabilities except for the number of registers in the operational stack: 

7400A has 5 registers (2 auxiliary storage reg. plus 3 stack reg.) 

7400B has 7 registers (2 auxiliary storage reg. plus 5 stack reg.) 

7400C has 9 registers (2 auxiliary storage reg. plus 7 stack reg.) 


FEATURES OF THE 7400 NOT FOUND IN MOST COMPETITIVE CALCULATORS 

• Large LED's (Light-Emitting-Diode Display) 3 times the size of competitive units. 

• Large, easy-to-use keys. 

• Light weight. 

• ROLL UP and ROLL DOWN keys for complete control of operational stack. 

• CORRECT X key allows digits to be corrected without re-entering the whole problem. 

• CLEAR requires 2 key strokes preventing accidental clearing of machine. 

• Polar to Rectangular conversion. 

• Rectangular to Polar conversion. 

• Degrees to Radians conversion. 

• Radians to Degree conversion. 

• Interfacing provision for Printer and Programmer. 

• Large Memory capacity (total of 9 registers available for storage in 7400C). 
t Internal accuracy of 14 digits. 

• Leading and trailing zero's blanked. 

^ • Desk size unit. 


SPECIFICATION; 

ARITHMETIC: Add, subtract, multiply, divide, 14 digits of 
mantissa (10 digits displayed plus 2 digit exponent). 
DYNAMIC RANGE: lO^^’to 10’’ (200 decade calculating 
range). 


KEYBOARD CONTROL FUNCTIONS: 

Exchange X with Y 
ROLL UP 
ROLL DOWN 
SHIFT UP (enter) 

CORRECT X (Allows the operator to correct one digit, 
without re-entering the whole problem) 

CLEAR X 

MASTER CLEAR (In order to prevent accidental clearing of 

all registers, the operator must press CLEAR and CLEAR X) 

CHANGE SIGN 

Enter Exponent 

Store in Register A 

Store in Register B 

Recall Register A 

Recatll Register B 


In X 
log,oX 

X'^ 

\5r 

n 


KEYBOARD MATHEMATICAL FUNCTIONS: 

Sine 
Arcsine 
Cosine 
Arccosine 
Tangent 
Arctangent 
Degree to Radians 
Radians to Degree 
Polar Form to Rectangular Form 
Rectangular Form to Polar Form 
DATA STORAGE: 

2 Auxiliary Storage Registers in each Model plus 
3 stack registers in 7400A (total of 5 registers) 
5 stack registers in 7400B (total of 7 registers) 

7 stack registers in 7500C (total of 9 registers) 

DISPLAY: 

Either full floating or scientific notation 
14 large LED's (Light-Emitting-Diode-Display) 

SIZE: 

814" X 12" X 3’^" 

WEIGHT: 

4 lbs (1.8 kilogram) 

PRICES: 

Available on application 


All units built in Australia and sold with a fuU yaar warranty. Specifications are subject to change 
without notice 

W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION 

2 GUM ROAD, ST. ALBANS, VICTORIA, AUSTRALIA 3021 
POSTAL ADDRESS: P.O. BOX 147, ST. ALBANS, VICTORIA, AUSTRALIA 
3021 











W.H.K. ELECTRONIC & SCIENTIFIC 
INSTRUMENTATION 


2 GUM ROAD, ST. ALBANS, VICTORIA, AUSTRALIA 3021. 

POSTAL ADDRESS: P.O. BOX 147, ST. ALBANS, VICTORIA, AUSTRALIA 3021 


ELECTRONIC DESK CALCULATOR: 

16 digit input and output capacity. 
Function: addition, subtraction, 
multiplication, division, one constant 
data memory, decimal select key, etc. 
External printing and programming 
modules are under development and 
can be added yvith the pre-wired inter¬ 
facing feature to provide desk-top 
computer capability at a very reason¬ 
able price. 

Price: $209.50 

Plus Sales Tax If applicable 

Built in Australia and sold with a full 

year Warranty. Five or more units 10% 

discount. 


DIGITAL INTEGRATED CIRCUIT 
TESTER 

18 LED (light emitting diode) indicators 
Matrix switch 
2 speed internal clock 
single step button switch 
Production test socket with accessible 
I.C. pins 

Highly regulated 5V DC, 1A Integrated 
circuit power supply 
Detailed Instruction manual 
Extensive I.C. programming manual 
Available as kit or assembled 


LED READOUTS (0-9) 5V, 20mA per 
seg. 

DECADE COUNTER KITS (7- 
Segment or Nixie) at very low prices. 
PHOTO TRANSISTOR 
DARLINGTON AMPLIFIER 


WITH 

$1.50 


PHOTO TRANSISTOR 
DARLINGTON AMPLIFIER 

filter and lens 


WITH 

infrared 


$2.80 


35 WATT^AUDIO AMPLIFIER 
BASIC class AB kit consists of 1 I.C. 
(equlv. 30 transistors) and one pair of 
complimentary 35 Watt Transistors, 
circuit diagram, printed circuit and 
parts board layout. 2Q 



ELECTRONIC DIGITAL CLOCKS 

(Solid State) large LED's read out 
internal selectable 12 or 24 hour 
operation 

individual time set buttons 
internal digit multiplex oscillator 
large scale Integrated Circuitry 
BCD output 

one pulse per second output available 
compact, stylish case » 

Uses: desk clock, industrial clock, 
panel clock, timer, time controlled 
switch etc. 

Price: 

4 LED's (hours, minutes) $89.50 
6 LED's (hours, minutes, ^ - ^ j ca 

« seconds) $104.50 

Plus Sales Tax if applicable 


LSI-CALCULATOR CHIPS: Complete 
data for the chips and circuit for a 
complete calculator is provided. 


KITS: A large number of low cost kits 
are available. Time bases. Scaler, 
Electronic Digital Clocks etc. also 
Laser Parts (Gas and Crystal). 


HYBRID AUDIO AMPLIFIER 
MODULES: 10-50 Watt RMS also 
complete 20, 50 and 100 Watt RMS 
Stereo Amplifier Kits. 


ELECTRONIC ORGAN KITS: 

keyboards, I.C. tone generators, etc. 


ELECTRONIC FOUR-FUNCTION 
POCKET CALCULATOR: 3" wide, 
5" long, 1" high 12 digit capacity (6 
digit display, Shift key displays upper 6 
digits) 

also 8 digit and 12 digit displays 
available (light emitting diode readout) 

$100 


Price under 


ELECTRONIC DESK CALCULATOR: 

14 digit input, 14 digit output 
Function: addition, subtraction, 
multiplication, division, squaring (x^), 
square root (V“), one constant data 
memory, one Independent data 
memory, decimal select key, exchange 
operands key, change sign key etc. 
External printing and programming 
modules are under development and 
can be added with the pre-wired in-’ 
terfacing feature. 

The basic calculator can be extended 
to a compact computer with an Im¬ 
pressive capability 


Price: $299.50 

Plus Sales Tax If applicable 
Built in Australia and sold with a full 
year warranty, 5 or more units 10% 
discount. 

CRYSTAL 


Send 40c for comprehensive technical catalogue cost of which is refunded with 
first purchase. Education and government depts. eligible for free catalogue. 

Enquiries weicome from potentiai interstate agents. 


QUARTZ 
CHRONOMETER 

10-14Volts, DC 
bright LED's display 
MOS clock circuit ^ 

accurate to 10 seconds a month 
fits into 2%" Instrument panel cutout 
Uses: Aircraft, Auto, Boats. 

LED COUNTING SYSTEM FOR ANY 
APPLICATION 

Plug In counting decades for your 
digital applications. The TTL counting 
modules are available in either decade 
or modulo form. A memory latch for 
nonblinking display and a decoder to 
drive the genuine MAN-1 A light 
emitting diode readout completes the 
counter. Counter plug Into the mother 
boards which are available in four and 
six digit. Mother boards are complete 
with high speed buffer. 

Available Inputs: Count, Reset, 
ABCD data. Load, Store, Zero Blank¬ 
ing and Decimal point. 

Available outputs: Carry, ABCD 
Data. 

Power Required: -i- 5 Volt DC (250mA 
per decade) 

50 MHz COUNTER KIT at a un¬ 
believable low cost 6 digit readout, 
crystal controlled time base, printed 
circuit boards etc. 
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Bi-directional record 
and playback tape deck 
Model A-4070 

• 4 Ferrite heads (6 head 
function). • Reel size 7" 

• Tape speed 3% ips and 
7>2 ips • Triple motor 
mechanism • Wow and flutter 
.06% at IVz ips o F/R 25 to 
24,000Hz at7ya ips 

• S/N ratio 58 dB 


Make 

muslc- 


not 

noise 

You may not realise it, but until now, 
even the best tape decks allowed 
a degree of noise during recording 
and playback. This may have 
been all right for conventional tapes, 
since they were far from perfect. 

But with the recent introduction of 
the low noise/high output tapes, 
it's no longer permissible. 

Which brings us to a new generation 
of decks by TEAC. And TEAC calls 
them Superior Sound/Low Noise decks: 
decks designed to get the most out of 
the low noise tapes as well as the 
conventional types. 

Five of these new generation decks 
are described here. If you'd like 
to know more, write to us and we'll 
send you the TEAC Catalogue, 
price list and franchised dealer list 


TEAC 


A SOUND IDEA 



Stereo Tape Deck 
Model A-3300 

• Reel size 1" • Tape speed 
3% ips and 7)4 ips • Triple 
motor mechanism • Wow and 
flutter .06% at 7)4 Ips 

• F/R 25 to 24,000Hz 

• S/N Retio 55 dB 



Automatic Reverse Stereo 
Tape Deck 
Model A-1250 

• 3 heads-4-head function 

• Reel size 1" • Tape 
speed 3% ips and IV^ ips 

• Triple motor mechanism 

• Wow and flutter .08% at 
7ya ips • F/R 30 to 22,000 
Hz at IV^ ips • S/N 

Ratio 55 dB 



Stereo Tape Deck 


Model A-1230 

• 3 heads-4'head function 

• Reel size 7" • Tape speed 
3% ips and 7)4 ips • Triple 
motor mechanism • Wow and 
flutter .08% at 7)4 ips 

• F/R 30 to 22,000Hz at 
7y2 ips • S/N Ratio 55 dB 



Combination Head 
Stereo Tape Deck 
Model A-1030 

• Reel size 7” • Tape speed 
3% ips and 7)4 ips • One 
motor mechanism • Wow and 
flutter .08% at 7)4 ips 

• F/R 30 to 22,000Hz 

at 7% Ips • S/N Ratio 55 dB 

• Auto Shut-off 


Australian Distributors: Australian Musical Industries Pty. L td., 155 Gladstone St, South Melbourne Vic., 3205. Ph. 69 7281 
AMI 145 _ 619 Pacific Highway, St Leonards, NSW2065 Ph. 439 5752 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


Four-track recordings from Festival 


Amongst the new releases from Festival is a batch of about ten 
quadraphonic discs, seven of which are reviewed on this page. Festival 
advise that quadraphonic pressings will be distinguished by a special sticker 
on the normal stereo jacket. 


4-TRACK QUADRAPHONIC SAMPLER. 
Interfusion sitfl-934460. (Released 
through Festival). 

Here’s a good one for those who may want 
to sample four channel recording with the 
decoder featured elsewhere in ttiis issue. 
The encoding method used is not mentioned 
on the jacket but I gather that this and other 
releases in the batch have been made with 
the Sansui QS system. 

Details aside, it manages to fill the room 
nicely with surround sound of one kind and 
another. But, of course, there’s no reason 
why you shouldn’t enjoy it in straight stereo 
if the numbers appeal; matrix four channel 
is completely compatible: A Shade Of Brass 
— Leaving On A Jet Plane — Aquarius — 
You’ve Made Me So Happy — pats Off — 
Help Yourself — What The World Needs 
Now Is Love — Be In — Everybody’s 
Talkin’ — Respect. 

The sound is completely clean but I notice 
that it’s branded “Special Limited 
Edition”. Better hurry! (W.N.W.) 

★ ★ ★ 

4-CHANNEL STEREO. Enoch Light. QS 
Quadraphonic, Project 3 (Festival) 
SPJL-934459. 

Though not referred to as such on the 
label, this album is listed in the publicity 
sheets as a sampler. The contents are less 
varied than SITFL-934460Q, however, being 
mainly a sampling of middle-of-the-road 
Enoch Light orchestral. It offers: 
April In Portugal — What The World Needs 
Now Is Love — Sweet Gingerbread Man — 
In The Mood — Blowin’ In The Wind — 
Cherokee — Kites Are Fun — Aquarius -7 
Petite Paulette — Marrakesh Express. 

It provides a good example of surround 
sound, where you don’t mind in the least 
being in the middle. Outstanding track is 
Petite Paulette done on the Moog syn¬ 
thesiser. The quality is excellent. (W.N.W.) 
★ ★ ★ 

THE BIG BAND HITS OF THE THIRTIES. 
Enoch Light and the Light Brigade. QS 
Quadraphonic, Project 3 (Festival) 
SPJL-934150. 

In journeying back through time, Enoch 
Light does more than merely imitate the 
sound of the big bands ~ he has managed to 


recruit some of the well-known musicians 
who once featured with Glen Miller, Bob 
Crosby, Benny Goodman, Woody Herman, 
Arty Shaw and others. Added to the 
technical and musical resources of the 
Enoch Ught team, it adds up to some pretty 
dynamic Sound. 

Featured are: Begin The Beguine — A 
String Of Pearls — I’m Getting Sentimental 
Over You — Well, Git It — Woodchoppers 
Ball — Moonlight Serenade — Let’s Dance 

— In The Mood — Ciribiribin — Snowfall — 
South Ranpart Street Parade — Take The A 
Train. 

The sound is very clean and the 
quadraphonic presentation certainly puts 
you in the middle of the action. (W.N.W.) 

★ ★ ★ 

BIG BAND HITS of the 30s and 40s. Enoch 
Light and the Light Brigade. QS 
quadraphonic. Project 3 (Festival) 
SPJL-934297. 

Enoch Light and the boys have certainly 
had a ball re-living and recreating the 
sounds of some of the big bands in a style 
that succumbed to ttie war and the suc¬ 
ceeding rock era. Each of the performances 
has been modelled on bands listed on the 
jacket: Cherokee — April In Paris — I Can’t 
Get Started With You — Jersey Bounce — 
Sing, Sing, Sing Part 1 — Sing, Sing, Sing 
Part 2 — Marie — I’ll Never Smile Again — 
Don’t Get Around Much Anymore — 
Moonlight Sonata — Flying Home ■— Tuxado 
Junction — Four Brothers. 

You’ll be influenced by the titles, of 
course, but I tip that “Big Band Hits Of The 
Thirties” (SPJL 934-150) will have the 
greater appeal. (W.N.W.) 

★ ★ ★ 

HIT MOVIE THEMES. Enoch Light and the 
Light Brigade. QS Quadraphonic, 
Project 3 (Festival) SPJL-934071. 

If you like something a little more 
restrained than the big band or yesteryear’s 
hits, this album of modern movie hits should 
be very much to your liking. Restrained 
yes, but certainly not dull. There are twelve 
tracks on the two sides: Theme From “Z” 

— “Airport” Love Theme — Darling Lili — 


Theme from “Sunflower” — Everything A 
Man Could Ever Need — Sweet Ginger¬ 
bread Man ~ “Patton” Theme — Theme 
from “The Out Of Towners” — Pieces Of 
Dreams — On A Clear Day — Love Is A 
Funny Thing — Song From M.A.S.H. 

The quality is good and there’s plenty of 
dimension. (W.N.W.) 

★ ★ ★ 

COME FROM THE SHADOWS. Joan Baez. 

QS quadraphonic, AM (Festival) 934557. 

Recorded at Nashville, Tennessee, this 
album comes from the “Quadrafonic” 
Sound studios — a variation I hadn’t heard 
before. 

“From the Shadows” is a challenge to 
reject the pressures and the unconcern that 
has produced the tragedies of Vietnam and 
Bangladesh, and a host of personal 
tragedies besides. The titles: Prison 
Trilogy -- Rainbow Road — Love Song To 
A Stranger — Myths — In The Quiet Mor¬ 
ning — Weary Mothers — To Bobby — Song 
Of Bangladesh — A Stranger In My Place — 
Tumbleweed — The Partisan — Imagine. 

The diction is not particularly good but 
the mood and the sincerity of the artist are 
unmistakable. The instrumental support is 
notable for its quality and spatial 
distribution but more so for the way it adds 
to the intensity of the lyrics. Without 
seeking in any way to detract from the 
technical qualities of the album, its greatest 
impact on most will be through its powerful 
protest message. (W.N.W.) 

' ★ ★ ★ 

CAROLE KING MUSIC. QS quadraphonic, 

AM (Festival) SODL-934435. 

Whereas Joan Baez is likely to get 
through to a fairly wide group of listeners, 
the other vocal album in the quadraphonic 
batch featuring Carole King will evoke a 
narrower though undoubtedly enthusiastic 
response. Not being numbered amongst her 
fans, I will refrain from comment, apart 
from noting that the whole presentation of 
the album is a tribute to the artist. 

The titles: Brother, Brother — It’s Going 
To Take Some Time — Sweet Seasons — 
Some Kind Of Wonderful — Surely — Carry 
Your Load — Music — Song Of Long Ago —- 
Brighter — Growing Away From Me —- Too 
Much Rain — Back To California. 

The sound is clean, with the vocalist occu¬ 
pying centre front stage most of the time, 
support distributed elsewhere. (W.N.W.) 


TIME CLOCKS 

"Sangamo"240V50Cs 
USED, Tested & 
Guaranteed 

SPECIAL OFFER! 
$10.00 + pack post 70c 
also twin white flex 3 pin 
moulded plug 6'6" long 8 
for $2.00. Pack & post 40c. 

CLOCK DISPOSAL CO 

P.O.BOX 147 
LINDFIELD, N.S.W. 2070 


Reviews in this section are by Neville Williams (W.N.W.), Harry Tyrer (H.A.T.), 
Leo Simpson (L.D.S.) and Gil Wahlquist (G.W.). 
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There's a place 
for you in the 
growing world 
of electronics 

Whether you’re a hobhy 
enthusiast or have professional 
ambitions, a Stott’s course will 
help you find it. 


Every day the number of applications 
for electronics in industry, science and 
business increases. It’s a field which 
offers valuable career opportunities in 
manufacture, installation, servicing 
and sales-but only for people with 
thorough training. 

That’s why Stott’s have just introduced 
an important new course, Introduction 
to Electronics. It combines both the 
theoretical and practical aspects, and 
includes a number of experiments to 
give you experience in the construction 
of electronic equipment. Extensive kits 
are supplied with the course. 

Other Stott correspondence courses 
will help you become expert in the 
theory and practice of radio communi¬ 
cations, or give you the know-how to 
get an Amateur Operator’s certificate: 
Radio for Amateurs Course: 

From radio basics, to intricate prin¬ 
ciples. Receiver design and construc¬ 
tion. Latest techniques in electronics. 
Everything you’ll ever need to know, 
made easy to understand by top radio 
engineers. 

Amateur Operator’s Certificate: 

Gives you the background knowledge 
and the skills you need to pass the 
PMG exams and get your Certificate of 
Proficiency. 


Make your place in the world of 
electronics. Start today by sending in 
the coupon below. 


EA1172^^ 

■ 

1 

■ 

Stotts ^ 

1 

■ 

1 

■ 

TECHNICAL CORRESPONDENCE COLLEGE < 

1 

1 

■ 

169 Flinders Lane, Melbourne, 3000. 383 
George St., Sydney, 2000. 290 Adelaide St., 1 
Brisbane, 4000. 45 Gilles St., Adelaide, 5000. I 

1 

■ 

■ 

1 

1 

89 St. George’s Terrace, Perth, 6000. P.O. 
Box 3396, Singapore 1. 

Please send me, free and without obligation, 
full details of your courses in Radio and 
Electronics. 

1 

1 

1 

1 

Mr., Mrs., Miss. 

1 

■ 

1 .Age. 

■ 

■ 

■ 

Address. 

■ 

1 

.Postcode. 

1 

■ 

1 No sales counsellor will call. 

■ 
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DEVOTIONAL RECORDS 


DAY BY DAY. Vonda Van Dyke. Arranged 
and conducted by Rick Powell. Stereo, 
Myrrh MST-6501-LP. (From Sacred 
Productions Aust, 181 Clarence St, 
Sydney and other capitals). 

Vonda Van Dyke has been mentioned in 
these columns before — A former Miss 
America and now a popular young Gospel 
singer. Whether or not you like this par¬ 
ticular album will be predominantly a 
matter of your age group. Beginning with 
“Day by Day” from “Godspell” most of the 
numbers employ the driving rhythms and 
the contemporary sounds of the pop music 
scene: Love Starts With You — Hallelujah 
Brother — Talk To The Man — Our Lord’s 
Prayer -- Mighty Clouds Of Joy — Say I Do 
— I Found A Friend — I Just Want To 
Celebrate — Sweet, Sweet Jesus. 

Recorded in Nashville, the quality and 
production are right up to current standards 
but you’ll need to decide whether the sound 
is for you — or your teenagers! (W.N.W.) 

★ ★ ★ 

THE BEST OF ALAN McGILL. Stereo, 
Word WST-8555-LP. (From Sacred 
Productions Aust, 181 Clarence St, 
Sydney and other capitals). 

If Vonda Van Dyke (mentioned 
elsewhere) is not in your orbit, the chances 
are that you’ll respond warmly to this 
collection of Gospel songs by baritone Alan 
McGill. Variously backed by Lorin Whitney 
(organ), Charles Magnuson (piano)and 
the Ralph Carmichael orchestra and 
singers, he chooses numbers which with one 


or two exceptions will be familiar to most 
Gospel music enthusiasts: Each Step Of 
The Way — Constantly — I Found The 
.Answer—The Solid Rock — The Darker The 
Night — How Great Thou Art — Ten 
Thousand Angels — Mansion Over The 
Hilltop — I’m Going Higher — Beneath The 
Cross Of Jesus — He Walks With Me — God 
Be With You. 

Certain to be enjoyed by those who like 
established Gospel songs and nothing more 
adventurous than a little gentle rhythm. 
(W.N.W.) 

★ ★ ★ 

GIVE ME A VISION. Beverly Terrell. 
Arranged and conducted by Kurt Kaiser. 
Stereo, Word WST-8453-LP. (From 
Sacred Productions Aust, 181 Clarence 
St, Sydney and other capitals.) 

Beverly Terrell is a lyric soprano, concert 
artist, oratorio soloist, teacher and an 
active participant in. the music program of 
the First Baptist Church in Dallas, Texas. 
Her background training is apparent in her 
presentation of the Gospel songs on this 
album — professional assurance and ex¬ 
pertise, a heavy vibrato and a tendency 
to slide on to pitch on many notes. Some will 
like her style but others may feel that the 
emphasis is on the singer rather than the 
song. The titles: 

Give Me A Vision — He Touched Me — If 
God — Ring The Bells — Sweet,,Sweet Spirit 

— Reach Out And Touch — Lost And Found 

— My Saviour First Of All — All Your 
Anxiety & Without Him — Grace So 
Amazing. 

The quality is well up to standard but my 
advice would be to sample the style first. 
Try “Lost And Found” side 2 track 2; If you 
like it, you’ll like the whole. (W.N.W.) 


instrumental. Vocal and Humour 


CONCIERTO DE ARANJUEZ (Joaquin 
Rodrigo) and Concierto en Re (Mario 
Castelnuovo-Tedesco). Ernesto Bitetti, 
guitar, with Orquesta de Concertos de 
Madrid, conducted by Jose Buenagu. 
Stereo, Hispavox (Festival) SHVC 80028. 

Rodrigo’s “Concierto de Aranjuez” is the 
most popular guitar concerto in the 
repertoire, and its popularity has been 
boosted even further in recent months by a 
spate of arrangements of the slow 
movement, usually with the title “Aranjuez, 
Mon Amour”. Despite slighting remarks by 
music critics about the lack of substance in 
the work, it has continued to attract public 
interest, and is the most recorded guitar 
concerto. Whatever it lacks musically, it is 
very pleasant to listen to. The work by the 
Italian Castelnuovo-Tedesco on the reverse 
side starts off well with a lively and in¬ 
teresting tune, but thereafter some good 
melodic material is interspersed with some 
rather dull passages. 

Bitetti plays with all the skiU and aplomb 
one would expect from an artist of his 
reputation. Closing miking technique allows 
the guitar to compete successfully with the 
orchestra in the concertos, something which 
it is hard pushed to do in the concert hall. 
The orchestra is not called upon to do 
anything spectacular in either concerto, 
and the conductor is careful not to allow the 
soloist to be overwhelmed. 


The quality of this disc shows a marked 
improvement over earlier discs from the 
same source, and it compares very 
favourably with other current recordings in 
terms of low distortion, dynamic range and 
stereo spread. (H.A.T.) 

★ ★ ★ 

OPERA BALLETS. The Berlin Philhar¬ 
monic Orchestra conducted by Herbert 
von Karajan. Stereo, DGG 2530 200 

There have been innumerable records 
with a title similar to this, and almost 
wthout exception they have contained, as 
this one does, “Polovtsian Dances” and 
“Dance of the Hours”. The ballet music 
from Verdi’s “Aida” and the Polonaise 
from Tchaikowsky’s “Eugen Onegin” are 
also frequently encountered, and these also 
are included here. Strangely, however, the 
delightful ballet music from Verdi’s 
“Othello” is seldom encountered in discs of 
this type, and it is particularly welcome 
here on that account. 

This is the kind of lyrical music which 
finds von Karajan in his element, and under 
his guidance the Berlin Philharmonic 
provide a scintillating performance. I 
simply cannot imagine a more pleasurable 
performance of these tuneful works. One 
slight criticism, however — Karajan starts 
the Polovtsian Dances with the fast “Dance 
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of the Young Boys”, instead of the slow prelude followed by the 
“Dance of the Young Maidens” which is the more usual 
arrangement. I always find this change of order slightly upsetting 
when it occurs. Others may not feel the same way. I should also 
point out that there is no choir in this work, and I know many 
people prefer the arrangement with voices. The sound quality is 
hrst rate, and stereo spread is good. (H.A.T.) 

★ ★ ★ 

CARNIVAL. Various artists and orchestras. Decca “World of the 
Great Classics” series. Stereo, SPA 174. 

All the pieces in this program are linked by the theme of carnival 
time, or days of the fete. Side 1 begins with an entirely satisfactory 
version of the popular Dvorak overture “Carnaval”, but the 
standard falls off with the two following tracks. The Paris Con¬ 
servatoire Orchestra under Jean Morel sounds quite uninspired in 
“Fete de Dieu a Seville” from the Albenix suite “Iberia”, and the 
Suisse Romande Orchestra with Ansermet conducting presents 
excerpts from Schumann’s “Carnaval” with remarkable lack of 
sensitivity. 

Side 2 shows considerable improvement. Under Jean Martinon’s 
baton, the Paris Con players sound a much better body of 
musicians in a fine perforipance of Berlioz’ “Carneval Romaine” 
overture. The best track to my mind is the following one, with the 
London Symphony under Monteux presenting an atmospheric, 
beautifully played version of “Fetes” from Debussy’s “Noc¬ 
turnes”. Excerpts from Saint-Saens’ “Carnival of the Animals” 
concludes the disc. This amusing music is given a sparkling per¬ 
formance by the London Symphony conducted by Skitch Hen¬ 
derson, aided by Gary Graffman and the late Julius Katchen in the 
piano duet parts. Like the performances, the sound is better on side 
two. It sounds somewhat lifeless on side 1. Stereo is normal. 
(H.A.T.) 

★ ★ ★ 

SCHEHERAZADE and Capriccio Espagnol (Rimsky Korsakov). 
The London Symphony Orchestra, conducted by Igor 
Markevitch. Philips “Universo” series. Stereo, 6580 025. 

Two of Rimsky Korsakov’s most colourful and tuneful works are 
presented here in a satisfying performance on the medium priced 
Universe label. If you are particularly fond of “Schererazade”, 
and cost is not an over-riding factor, go for the superb Melodiya 
recording with the USSR Symphony Orchestra conducted by 
Svetlanov. But if it is a bargain you want, this one can be recom¬ 
mended, particularly as the sound quality is very good. The violin 
solos are played by Erich Gruenberg, presumably the orchestra’s 
leader, and certainly a most competent performer. Philips’ 
engineers have always been very good at recording strings, and 
this disc is no exception. (H.A.T.) 

★ ★ ★ 

SHOW BOAT. Music by Jerome Kern; lyrics by Oscar Ham- 
merstein 11. Original cast recording from the Adelphi Theatre, 
London. Produced by Harold Fielding. Stereo, Columbia SCXO 
6480. 

According to the jacket notes, something like fifty recordings of 
the Show Boat have been released through the years but, curiously, 
I have none of them in my collection with which to make a com¬ 
parison. This one is of comparitively recent vintage, the spin-off 
from a revival which opened in London in July 1971. 

One would judge from the reviews that, for many, the occasion 
was a pleasant re-discovery of a famous old show and that’s the 
effect the album is likely to have. Some of the numbers are 
timeless but many will have been forgotten: CJotton Blossom — 
Where’s The Mate For Me? — Make Believe — Can’t Help Lovin’ 
Dat Man — I Might Fall Back On You — 01’ Man River — 
Queenie’s Ballyhoo — At The Fair — Nobody Else But Me — How’d 
You Like To spoon With Me? — You Are Love -- Bill — Dance 
Away The Night — Why Do I Love You ? 

A generous program including the first and last songs written by 
Jerome Kern. The recording quality is normal. (W.N.W.) 

★ ★ ★ 

FOUR CENTURIES OF ITALIAN MUSIC FOR GUITAR. Ernesto 
Bitetti, guitar. Stereo, Hispavox (Festival) SHVC 80015. 

Although living in Spain, I take Bitetti to be an ex-patriate 
Italian, which would account for this disc devoted entirely to 
Italian music. The title is sufficiently self-explanatory, indicating 
that the music was composed from as early as the 1600s to this 


Cofwou Tcchnoccntrc 

A Division of Convoy Interaitional Pty Ltd 

A UNIQUE INVITATION TO ENJOY 
SOUND SATISFACTION AT CONVOY 
FOR THE CONNOISSEUR OR FOR THE HI-FI 
BEGINNER. THE CONVOY TECHNOCENTRE OF 
SOUND IS WHERE YOU HEAR AND BUY THE 
WORLD'S TOP EQUIPMENT AT BUDGET PRICES, 
SYSTEMS FROM $300 to $3000. 



WHAT CONVOY TECHNOCENTRE OFFERS 


★ HI-FIDEL[TY MUSIC SYSTEMS 
Quadraphonic — Stereo — Mono — from record, tape, 
cassette, radio or microphone. 

★ TAPE RECORDING SYSTEMS 
Quadraphonic, Stereo or Mono — Portabie or Mains 
operated, or both; remote controi; conceaied; timed 
recordings; both professionai and semi-professionai 
equipment. 

★ QUADRAPHONIC 

Upgrade your existing system with seiected — record 
piayers, ampiifiers, tape decks and adaptors. 


B & W SPEAKERS 

See and hear the full range including the model 70's in Continental 
& Mayfair, see also the DM1 and the amazing new just released 
DM2 monitor loudspeaker as used by the BBC In London and 
reviewed by Bectronics Australia October 1972, come and hear 
them at Convoy. 


YOU SAVE AT CONVOY TECHNOCENTRE 

• B & W SPEAKERS, A FULL RANGE OF MODEL 70 IN CON¬ 
TINENTAL & MAYFAIR DESIGNS, ALSO THE DMI & THE JUST 
RELEASED DM2 MONITOR SPEAKER. AS USED BY THE BBC. 

• PEERLESS OF DENMARK, A FULL RANGE AVAILABLE IN KIT 
FORM OR READY MADE AND TESTED. HEAR THE NEW 4 WAY 
SYSTEM. 

• McIntosh of usa, America's most famous amps. 

WITH POWER RATINGS TO 105 WATTS. 

• PIONEER, JAPAN. BEST VALUE FOR MONEY IN AMPS, 
TURNTABLES. SPEAKERS AND QUADRAPHONIC SYSTEMS. 

• TEAC CENTRE FOR AUSTRALIA, A COMPLETE RANGE OF 
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B & 0, EMPIRE AND MANY OTHERS. 

YES WE ACCEPT TRADE-INS & TERMS 


FREE CUSTOMER PARKING 

Convou Tcchftoccntfc 

HHHBBSBEBEEDBEa&B^P A Division of Convoy interruitionai Pty Ltd 

CORNER PLUNKETT & MACLEAN STS, WOOLOOMOOLOO. OPEN 
THURSDAY NIGHTS & SATURDAY. PHONE 357 2444. 
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VARIETY FARE .. . . cont. 



soldering irons 

BllV a BHOPP sinH ir\in i/CDOATII C 


Buy a SCOPE and join 
the club of satisfied 
USERS—you need not 
keep it a secret, others 
don’t. That’s why SCOPE 
IS KNOWN AT ALL THE 
BEST PLACES—In the 
tool kit, on the bench, In 
the boot, on the kitchen 
table, in the garage, on 
the service truck. In the 
engine room, even on the 
roof... Wherever SCOPE 
goes It gives you the best 
service—and a host of 
satisfied users will agree 
it is the QUICKEST, the 
EASIEST, the SAFEST 
...THE BEST OF ALL 
SOLDERING IRONS. 


ECONOMICAL 

Consumes current only 
whilst In use. Scope 
performs all the functions 
of other irons from 40 to 
150 Watts. (MinIscope— 
up to 75 Watts). 

FAST 

Fast heating due to the 
unique replaceable 
carbon element. Only 5 to 
6 seconds’ initial heating 
up time from cold, then 
practically instantaneous. 


VERSATILE 

Copes with all soldering 
jobs—from miniature 
components to large 
solder lugs. Temperature 
control at your finger tips. 
Heat only when, where 
and as much as needed. 
SAFE 

Low voltage operation. 
Scope irons operate from 
2.5V to 6V. 

For your complete protec¬ 
tion and the satisfactory 
operation of your Scope 
Iron, demand and use THE 
APPROVED SCOPE 
natronic 

TRANSFORMER which 
incorporates a specially 
designed ELECTRO¬ 
STATIC SHIELD. 



•Approved by electricity 
authorities APP. 

No. N/360/6894-5 


CONVENIENT 

Ideal for those almost 
Inaccessible spots. No 
burning of adjacent 
insulation. 

LIGHT WEIGHT 

Scope De Luxe weighs 
only 3y2 ozs. 

Miniscope 1% ozs. 



All Irons are supplied 
complete with a spare tip 
and two elements and 
suitably packed for 
presentation as a gift. 
SPARE PARTS 
No expensive resistance 
wire heating elements to 
replace. Maintenance 
without special tools. 
Spare tips, carbon 
elements and other parts 
readily available from 
your Scope Distributor. 
Scope products are 
available from all major 
electrical wholesalers 
and Hardware Stores 
throughout Australia and 
from H. W. Clarke, 
Wellington and Auckland, 
New Zealand. 


SCOPE MEANS A LIFETIME OF SATISFACTION 
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century. However, despite the title, I 
imagine that very little of it was actually 
composed for the guitar, which was little 
used in Italy before the nineteeth century. 
Rather, these are arrangements of pieces 
for lute and other instruments, mostiy by 
little known composers. In general, I found 
them rather dry listening. However, they do 
have the advantage that most of them are 
unlikely to be available on other recordings, 
so if you are a classical guitar enthusiast, 
and are building up a collection, this disc 
should be a useful addition to your library. 
(H.A.T.) 

★ ★ ★ 

LONDON PHILHARMONIC ON PARADE. 
Sir Adrian Boult conducts marches for 
orchestra. Axis stereo 7000. 

There are not too many good collections of 
marches played by a top class orchestra 
around these days and this record could 
become a collator’s item for this reason. 
Sound quality is very good, stereo spread is 
wide and even, and the price is just $2.50. A 
bargain. 

You can march to exhaustion or just tap 
your feet to the fourteen tracks; 
Guadalcanal—Dam Busters — Washington 
Post — Lilliburlero — Under the Double 
Eagle — Old Comrades — British 
Gre^diers — Stars And Stripes — Colonel 
Bogie — El Capitan — RAF March — An¬ 
chors Aweigh — Liberty Bell — Battle 
Hymn Of The Republic. (L.D.S.) 

★ ★ ★ 

SLEEPY SHORES. Johnny Pearson and his 
orchestra. Stereo, Penny Farthing 
Records (Festival) SPFL 934531. 

The extremely dull cover of this record 
will, I feel, prevent a lot of people from 
buying a very entertainingniisc. The titles 
themselves are attractive enough: Sleepy 
Shores — Summer — Today I Met My Love 
— Londonderry Air — Three Coins in the 
Fountain — People — Lazy Silhouettes — 
(IJoncierto de Aranjuez — Morning Has 
Broken — Green Leaves of Summer — Le 
Deux Marionettes — Stranger on the Shore. 
Johnny Pearson, who composed the title 
track, has arranged these with style and 
finesse, and they are beautifully played by 
the orchestra. If you like the Lawrence 
Weik ^yle, make a point of asking for a 
sampling from this disc next time you visit 
your dealer. Speaking for myself, it is a long 
tiine since I have enjoyed a disc of this type 
quite as much. The recording quality and 
stereo spread are well up to standard 
(H.A.T.) 

★ ★ ★ 

NON STOP DANCING 14. James Last and 

his band. Polydor stereo 2371 269. 

As the title of this album indicates, this is 
the 14th in the “Non-stop Dancing” series. 
But disappointingly, the 14th is nowhere 
near the standard set by the early records in 
the series. Maybe James Last is losing his 
stamina. Or maybe he is running out of 
material — he seems to use more and more 
of the last hit tunes. 
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Recording quality was disappointing too, 
especially for a full-priced album. Here’s 
hoping James Last does better with his next 
album. 

Twenty eight tunes are played, some of 
which are listed as follows; Beautiful 
Sunday — How Do You Do — Amarillo — 
Soley Soley — Mexican Puppeteer — 
Fireball — Back Off Boogaloo — Without 
You — rd Like To Teach The World To Sing. 
(L.p.S.) 

★ ★ ★ 

MUSIC OF FOLKLORIC BALLET 
MEXICO. Mariachi Perla de Occidente. 
Stereo, Interfusion, (Festival) SITFL- 
83463. 

The mariachi band is the one major 
musical institution in Mexico. Essentially 
outdoor or “street” performers the groups 
usually consist of violins and guitars sup¬ 
plemented by trumpets and other brass 
instruments, according to the availability of 
performers and instruments. 

The Mariachi Perla de Occidente was 
formed in 1942 and has become one of the 
country’s best known bands, mainly 
because they are the regular band playing 
with the internationally famous Folkloric 
Ballet Mexico, which has toured Australia 
twice. 

The group here plays with tremendous 
vitality and enthusiasm but typically with 
little finesse and small variety. However, 
this is mariachi style — you either like it or 
you do not. If you are not sure, it is best to 
sample before buying. The 12 tracks include 
such well known numbers as “Cucurrucucu 
Paloma” and “La Malaguena”, but the rest 
of them are unlikely to be familiar in 
Australia; Guadalajara — Que Bonita Es 
Mi Tierra — La Cacahuata, La Capsula —* 
El Capulinero — La Tecata — La Negra — 
La Bikina — Las Mananitas — El Cascabel 
— Reyna India. Sound and stereo spread 
are satisfactory. (H.A.T.) 

★ ★ ★ 

ALAN MOOREHOUSE AND HIS BOND 
STREET BRIGADE. Axis stereo 6037. 

If you are in the market for a record of 
brass band music then this album should be 
just the ticket. The music is high, wide and 
brassy, the sound quality okay and the price 
is right at just $2.50. 

Tracks are as follows: The Liberty Bell — 
Hang ’em High — Tea For Two — Tweedle 
Dee Tweedle Dum — A Whiter Shade Of 
Pale — Funky Fever ~ Radestsky March — 
I Did What I Did For Maria — Blues In The 
Night — C!hirpy Chirpy Cheep Cheep — 
Drum Diddley — Yellow River. (L.D.S.) 

★ ★ ★ 

REQUEST BY CANDLELIGHT. Job 
Congert at the mighty Wurlitzer theatre 
organ. Stereo, Ranger RIPS7206 (ob¬ 
tainable from Job Congert, 37 James St., 
Guildford 2161. $5.75 including package 
and postage.) 

I had the unusual experience of hearing 
this record for the first time with the artist 
himself present to gauge my reaction. I 
squared by watching him as he heard it for 
the first time in simulated four-channel! 

First of all, don’t be mislead by the term 


“mighty Wurlitzer”. It’s a Wurlitzer to be 
sure, but a big electronic which has been 
augmented locally. Joh Congert plays it 
most days of the week at the Burning Log 
restaurant in Dural, NSW. 

The program is one of sure-fire 
favourites, as nominated by the patrons: 
Love This Is My Song — To Spend A 
Lifetime With You — I Don’t Know How To 
Love Him Lara’s Theme — Autumn 
Leaves — dharmaine ~ (Solden Earrings — 
Theme From A Man And A Woman — 
Moonlight Serenade — If I Were A Rich Man 
— A Swinging Safari — Theme From Love 
Story — More. 

Joh Congert handles them all smoothly, in 
traditional theatre style, with fine counter 
melody but with more bass than is 
necessary for a wide-range system. The 
organ itself, with its multiple dispersed 
loudspeakers, has a big sound, frequently 
very like that of its pij^ antecedents. 
However, the keen ear will pick up odd 
whisps of distortion and hum that betray 
hard-working electronics. These limitations 
disqualify the recording as true hifi fare 
but, played at modest level, it would make 
pleasant dinner music — which is after all 
what it is at the Burning Log! (W.N.W.) 

★ ★ ★ 

CABARET. Original sound track recording. 

Probe stereo SPBA 3038. Distributed by 

EMI (Australia) Pty Ltd. 

One thing that this record impresses on 
the listener is that the cast had awful voices. 
As is the case with most stage shows. Still, 
many people will like the record, for it 
accurately portrays the atmosphere of the 
show, perhaps too accurately for this 
reviewer’s ears. Sound quality is excellent. 

The tunes presented are: Wilkommen — 
Mein Herr — Two Ladies — Maybe This 
Time — Sitting Pretty — Tiller Girls — 
Money, Money — Married — If You (Dould 
See Her — Tomorrow Belongs To Me — 
Cabaret — Finale. (L.D.S.). 

★ ★ ★ 

THIS IS ENGLEBERT. Englebert Hum¬ 
perdinck. Decca TVSS. 9. stereo. 

Fans of Englebert Humperdinck will not 
want to miss this album, which comes at the 
attractive price of $3.99. It has 16 tracks and 
unlike many “special” discs, the sound 
quality is excellent. Stereo spread is wide. 

The tracks are as follows: Release Me — 


T. & M. 

ELECTRONICS 

P.O. Box 57, 

HABERFIELD 2045 

AC125 " 

65c 

OCP71 

1:95 

AC 126 

55c 

TAA300 

2.85 

AC127 

65c 

TT797 

1.30 

AC127/ 128 

1.25 

TT800 

1.15 

AC128 

60c 

TT801 

$1.15 

AC187 

80c 

2N706A 

50c 

AC187/ 188 

1.55 

2N 2646 

1.30 

AC188 

75c 

2N 2926 

65c 

AD149 

1.30 

2N3053 

1.00 

AD161 

1.25 

2 N 3054 

1.40 

AD161/ 162 

2.50 

2N3055 

1.40 

A0162 

1.25 

Mat. Pr. 

3.00 

BC107 

45c 

2N3638 

50c 

BC108 

35c 

2N3638A 

60c 

BC109 

40c 

2N5459 

90c 

BC177 

60c 

2N 5485 

1.40 

BC178 

55C 

40250 

1.80 

BC179 

60c 

40408 

1.85 

BD139 

2.20 

40409 

2.00 

BD139/ 140 

4.60 

40410 

2.00 

BO140 

2.40 

DIODES 

BF 115 

60c 

BA102 > 

OA90 

85c 

BF167 

75C 

15c 

BF173 

75c 

OA91 

18c 

BF177 

1.20 

OA95 

25c 

BFY50 

90C 

OA202 

30c 

BRY39 

1.40 

1N4004 

25c 

D13T1 

OC26 

OC28 

OC29 

1.10 

1.75 

1.80 

1.90 

1N4007 

BYZ13 
(6amp. 200v) 

60c 

60c 

OC35 

1.75 

SILICON BRIDGES. I 

OC36 

2.00 

1 amp. lOOv 

90c 

OC44 

45c 

2 amp. 200v 

1.60 

OC45 

45c 

ZENERS 


OC71 

45c 

BZY 88 type 

50c 

OC72 

45c 

1.5 watt 

90c 

OC74 

45C 

SCRs 


OC81 

45c 

15 amp. loOv 

2.00 

OC171 

75c 

15 amp. 400 V 

3.00 

15C (borrv no 

RETURN MAIL SERVICE 


SEMI-CONDUCTOR SPECIALISTS 


Up, Up And Away — I’m A Better Man — 
Can’t Take My Eyes Off Of You — Aquarius 

— Let The Sunshine In — There Goes My 
Everything — Call On Me — Something — A 
Man Without Love — Put Your Hand In The 
Hand — Pretty Ribbon — My (3ierie Amour 

— The Way It Used To Be — Spanish Eyes 

— Les Bicyclettes De Belsize — The Last 
Waltz. (L.D.S.). 

★ ★ ★ 

MANCINI MAGIC. Henry Mancini and his 
orchestra. RCA Camden stereo CXS- 
9005. 2-record set. 

This is a remaster of what is largely a 
collection of film music composed by Henry 
Mancini. Unfortunately, to my mind 
anyway, the music featured here is not his 


Hi-iihei' ^tenc ^ale>6 

1 Shaw Street, Bexley North, NSW 2207. Phone: 50 6220 
— Direct From The Manufacturer — 

SPEAKER ENCLOSURES 

Book Shelf 8" twin cone $31 each Sloping wall boxes 8" twin 
2wayRola8" -f 5" twin cone $26 each 

cones $55 each Mounting Base $9.50 each 

3 way Rola 12'' 5" + dome Perspex lid $9.50 each 

tweeter $98 each. 

Specialising in Rotel, Lux, Interdyn. Cabinets made to order. 
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The Ganaid Zero-lOOf 
no other tumtaUe can do 
so much for your Hi-R system 


Don't take our word for it, read what the experts have to say. 


“Now and again, in the world of audio, there comes 
a piece of equipment that is not only different 
enough to catch public imagination but also 
technically sound enough to allay the suspicions 
of the ultra-conservative. Such a device is the 
Garrard Zero 100”. 

Records and Recording (UK) 

“A simple list of all the Zero-100 features should 
serve to spotlight the changes that have been 
incorporated in this model... 

15-deg. vertical tracking angle adjustment/ 
Sliding-weight stylus-force adjustment — easy to 
adjust as little as one-tenth of a gramme/Magnetic 
anti-skating control/Spring-loaded tonearm safety 
restrictor (lock)/Long-taper variable speed control/ 
Illuminated stroboscope, with two bands of lines, one 
for each speed/Rotating manual sjDindle/Proven 
Synchro-Lab motor-combination of induction and 
synchronous types/Full-diameter platter/Safe 
2-point record support/Handsome combination of 
chrome, brass and plexiglas for tonearm mounting.” 
Audio (USA) 


“The most striking feature of the pickup arm, of 
course. Is the auxiliary rod to the right of the 
straight, rectangular cross-section aluminium arm. 
This is pivoted at both ends and its effect is to ro¬ 
tate the cartridge housing directly above the stylus 
tip so that at all points, as the pickup tracks across 
the record, the plane of the stylus motion remains 
truly at right angles to the groove. This causes the 
reproducing stylus to Imitate the motion of the cut¬ 
ting stylus very accurately in tracking the recorded 
waveform, and is in contrast to the normal pivoted 
arm which tracks in an arc across the record. The 
angular error is a small, but important, source of 
harmonic distortion”. 

The Gramophone (UK) 



He Also available in a single playerversion ... The Zero-1 OOS which incorporates the 
same outstanding features of the Zero-100 and provides the facility for automatic play of 
single records. 


For more than 50 years Garrard has led the world in turntable technology and pro¬ 
vided millions of people with countless hours of listening pleasure. Thorough 
research, creative product development and rigid quality control have assured 
Hi-Fi enthusiasts and equipment manufacturers of consistent quality. Makers of 
the world’s finest record players, radiograms and Hi-Fi systems have repeatedly 
made Garrard turntables the automatic choice for their equipment. Garrard has 
pioneered and Introduced virtually every significant new feature In record playing 
units, making considerable contributions to the present high standards of high 
fidelity. Two “Queen’s Award to Industry” the “Mercurio d’Oro” (Italy) and 
“Maker of the Microphone” (USA) are awards presented to Garrard as a result 
of their engineering achievement and progressiveness. 

The models illustrated below are representative of the current advanced range 
of Garrard turntables. Twelve models are available comprising both automatic and 
single play versions to suit individual requirements. 



1. Brass counterbalance 

2. Magnetic bias compensation 

3. Rigid acrylic pickup arm 
. housing 

4. Gimballed pivots 

5. Stylus force adjustment 
■ {under arm) 

6. Low resonance pickup arm . 

7. Control arm 

8. Control link pivot 

9. Pickup head pivot 

10. Vertical cartridge 
angle adjustment 
(on auto player only) 


The pivoting head at the start and end ot a playing cycle. 


Plessey Ducon Pty. Limited 
Villawood, N.S.W. 2163 

For further information contact 
National Distributor: 

Audioson International Pty.Ltd. 
New South Wales: 

64 Winbourne Road, Brookvale, 
Sydney. 

Victoria: 

49 Westbank Terrace, 

Richmond, Melbourne. 

South Australia: 

9 Osmond Terrace, Norwood, 
Adelaide. 

Western Australia: 

196 Adelaide Terrace, Perth. 

Queensland: 

72 Wickham Street, Valley, 
Brisbane. 
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New medium price classics . 

Phonogram Recordings has released the first discs in a new medium-priced 
classical label, sold under the label name “Polyphon” and retailing at $3.95 each. 
Packaged in brightly coloured sleeves, the discs are aimed at the young adult 
market. The first discs received are reviewed below. 


MANUEL DE FALLA — The Three Cor¬ 
nered Hat and Love the Magician. The 
Radio Symphony Orchestra, Berlin, 
conducted by Lorin Maazel, with Grace 
Bumbry, mezzo soprano in the second 
item. Stereo, 2542 004. 

It is only the No 2 Suite of the two 
arranged from the original ballet music 
which is presented here. However, “Love 
the Magician” is given complete, with 
American negress Grace Bumbry singing 
the vocal items. Miss Bumbry sings with the 
assurance one would expect from an artist 
of her standing, but in addition her voice has 
an exciting vibrant quality which entirely 
suits this exciting and colourful music. The 
Berlin Radio Or^estea are a splendid or¬ 
chestra, and they play very well in this 
item. However, they sound rather too stolid 
in the “Three Cornered Hat” music — I 
have heard many more exciting per¬ 
formances than this. The remarks about 
sound quality given above apply equally 
well to this disc. (H.A.T.) 

★ ★ ★ 

VIVA POLYPHON. Various artists and 
orchestras. Stereo 2542 001. 

Excerpts from discs in the Polyphon 
range have been collated in this disc to 
introduce the new label. As this is a sam¬ 
pler, it is offered at the lower price of $2.75. 
Artists and orchestras of world standing are 
featured, and the performances are of a 
very high standard. Among the big names 
are included pianists Annie Fischer and 
Jorg Demus, violinist David Oistrakh, 
conductors Rudolf Baumgartner, Ference 
FYicsay and Lorin Maazel, and six famous 


orchestras. The titles are: Air (G-string) 
from Suite No 3 (Bach) — Impromptu No 3, 
op 142 (Schubert) — Piano (Concerto No 3, 
third movement (Beethoven) — Symphony 
No 40, first movement (Mozart) — Waltz 
from “Serenade for Strings” 
(Tchaikowsky) — Symphony No 3, third 
movement (Brahms) — Viloin Romance 
No2 (Beethoven). 

I recognise some of these tracks as being 
from recordings first released around 1960, 
and presumably most if not all of the 
material used in this series is from the same 
period. The sound quality is exactly what 
one would expect — still able to qualify as 
“good,” yet plainly not equal to today’s 
recordings. In general, they should satisfy 
all but the most critical listener. (H.A.T.) 

★ ★ ★ 

MOMENTS MUSICAUX and Four Im¬ 
promptu, op 90 Schubert. Jorg Demus, 
piano stereo. Stereo 2542 001. 

These two sets of pieces contain some of 
Schubert’s loveliest music and they should 
be in every collection of classical discs. If 
you have not yet acquired them, this 
recording is well worth your attention, as 
the pieces are very well played by Jorg 
Demus, who has acquired a considerable 
reputation as a Schubert performer. The ten 
year old sound wears very well too. 

The opus 90 set of impromptus includes 
the sublime G. flat major, which to my mind 
has one of the loveliest melodies ever 
composed. (I note, incidentally that is listed 
here as G. major; I can hardly believe that 
an artist of Demus’s stature would play this 
transcription for lesser pianists.) (H.A.T.) 


best. It is not up to the standard of the 
themes from “Hatari,” “Charade” or the 
television serial “Peter Gunn,” none of 
which is featured here. 

In spite of the fact that there are two 
discs, overall playing time is not generous, 
there being eight tracks in all, including: A 
Stiot In The Dark — The Great Impostor — 
Tender Is The Night — Frish Frosh — High 
Time — Tiger — Till There Was You. Sound 
quality is good. Sample before you buy. 
(L.D.S.) 

★ ★ ★ 

MUSIC OF THE FOUR COUNTRIES. 
Scottish National Orchestra, conducted 
by Alexander Gibson. Stereo, World 
Record Club S / 5199. 

The four countries are England, Ireland, 
Scotland and Wales, and each of the four 
pieces in this program is associated with 
one of the countries. They are: The Wrecker 
Overture (Ethel Smyth) — With the Wild 
Geese (Hamilton Harty) — The Land of the 
Mountain and Flood (Hamish MacCunn) — 
Welsh Rhapsody (Edward German). The 
pieces are therefore all by minor British 
composers whose work has been largely 
neglected, and would have remained so 
except for the hunger of record companies 
for new material in this LP age. The 


material is all typical late romantic, in¬ 
teresting and tuneful, sometimes beautiful, 
sometimes mundane. It is, however, all 
beautifully played by the Scottish Or¬ 
chestra. As a change from the more usual 
standard classics, the freshness of these 
small scale works has its attractions. The 
recording is excellent. (H.A.T.) 

★ ★ ★ 

JEAN SABLON / DJANGO REINHARDT 
with Germaine Sablon, Garland Wilson 
(piano) and Andre Ekyan and his Or¬ 
chestra. His Master’s Voice OXLP 7554, 
mono only. 

If the name of Jean Sablon means nothing 
to you, neither will the availability of this 
disc. However, if you are old enough to 
remember when Sablon was the crowned 
king of the Paris night clubs with his special 
form of the French chanson, fusing 
elements of the old ballade style with the 
new influences of jazz, you might con¬ 
ceivably find these reissues fascinating. 
And for good measure the remarkable gipsy 
jazz guitarist Django Reinhardt plays in 
most tracks in the supporting small or¬ 
chestra. The appeal is certainly rather 
specialised but if you are numbered in the 
Sablon adherents, these titles should bring 
back memories: Le Meme Coup — Je Suis 


Alex Encel’s column 



We've been fortunate enough to land a 
scoop buy of Akai 4000 D tape recorders 
and we must advise those interested to 
hurry in because the supply is extremely 
limited. And If you want to compare the 
price with anywhere else to reassure 
yourself that Encel prices are the best on 
these excellent machines, see if anyone 
else can beat our figure of $209. 

](e He He 

MODULAR SYSTEMS ARE INI 

We've found many people coming in and 
asking about modular systems, so that they 
can put the turntable one place, and the 
speakers far removed. To cater for this 
trend, we've developed many systems 
among which is the new "Diana". This 
basic system, priced at $198, incorporates 
the famous British belt-driven Connoisseur 
BD1 turntable with its equally famous 
SAU2 arm, fitted with Micro broadcast- 
standard magnetic diamond cartridge, 
ensuring featherweight tracking and long 
record life. The table comes with base and 
acrylic cover, and the system also employs 
a good quality Interdyn amplifier, and AS 
96 speakers. We can also supply this 
system with the Rotel 210 amplifier at a 
total cost of $214, and wo have several 
alternative speaker choices to suit you. 
Remember, this is our lowest cost modular 
system. We can formulate them to any 
budget, and at any price, we can probably 
give you the widest choice, and certainly 
the best value in Australia. 

* Ht « 

Have you tried A.M. radio lately? The 
Interdyn A.M. tuner is proving extremely 
popular with our clients who like to listen 
to radio at its best. This unit, which plugs 
into the auxiliary input of your stereo 
system, means you can enjoy radio 
reception with top quality. The specially 
backlit dial incorporates the stations of all 7 
States, and it's housed in a teak or walnut 
cabinet for modular mounting, or can be 
mounted in your own cabinet. Solid State 
240 volts operation. Come and hear it — 
you'll be delighted at its performance, and 
also at its attractively low price. $61.50. 


• Stereo systems from $198 to $3900. 
e Terms, trade-ins on your current 
system. Let's know the make, model, 
age and condition of your system I 



431 Bridge Rd., Richmond, Vic. 3121. Tel. 
42 3762 


Encel Electronics Pty. Ltd., 260 Elizabeth 
St., Sydney. 

Ma9 orders to Box 286 Richmond, Vic. 
Australia's foremost hi-fi authorities. 
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’‘know- how” how can 
you go wrong? After all, 

Wharfedale have been 
marketing high fidelity equipment for 
a longer time than any other 


• THE DC9 

CASSETTE RECORDER 

• MODEL DD-1 STEREO 
HEADPHONES • YOUR 

CHOICE OF NO LESS 
HAN EIGHT HIGH QUALITY 
SPEAKER SYSTEMS RANGING 
FROM 20 TO 40 WATTS DIN RATING. 


True. You can get yourself 
into a lot of strife if you buy 
stereo components from seven 
different manufacturers and an 
equal number of hi-fi dealers. 

And matching stereo equipment is a 
job for an audio expert. 

To save you the trouble {and the 
unnecessary expense) Wharfedale’s 
engineers have designed an 
electronically balanced range of fully 
compatible stereo equipment. 

With Wharfedale’s experience and 


recognised manufacturer! For over 
forty years! 

In the new Wharfedale range you will 
find • THE LINTON STEREO 
AMPLIFIER • THE LINTON TURNTABLE 


See and hear the Wharfedale range 
at your nearest Bleakley Gray 
franchised dealer. Listen carefully and 
critically. You can depend on 
Wharfedale quality absolutely. 


Bleakly Gray Corporation 

Pty.Limited. 


Australian National Distributors: 


INTERSTATE REPRESENTATIVES: N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 

Tas.: K.,W. McCulloch Pty. Ltd., 57 George Street. Lauticeston. 2 5322. 


Head Office: 28 Eirzabe^h St., Melbourne, Vic. Tel. 63 8101 * Telex: 31904 
Sydney lOffice: 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522* 
Canberra Office: 25 Molon|lo Mali, Fyshwick, A.C.T. Tel. 95 6526 
Adelaide Office: 301 South Terrace, Adelaide, SJt. Tel. 23 6219 

3801. Q’lancJ: Sydney G. Hughes. 154-158 Arthur Street, New Farm, Brisbane. 58 1422 
W.A.: Athol M. HHI Pty. Ltd., 1000 Hay Street, Perth. 21 7861. 
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VARIETY FARE . . . cont. 


Sex-Appeal — Le Hour Ou Je Te Vis — 
Prenez Garde au Grand Mechant Loup — Je 
Sais Que Vous Etes Jolie — Par 
Correspondance — The Continental — Miss 
Otis Regrets — Un Baiser — La Demiere 
Bergere. . . and so on, 16 tracks in all. 

These tracks all date from the period 1933 
to 1936, Sablon’s Paris nightclub period. In 
1937 he went to the USA, and although he 
made numerous recordings there, none of 
those is included here. Unfortunately, some 
of these tracks have excessive background 
noise, presumably because only acetate 
pressings were available for the 
remastering. Understandably, in view of 
the age of the recordings, the sound quality 
is poor. (H.A.T.) 

★ ★ ★ 

SIXTEEN TREAT PERFORMANCES: 

Doc Severinsen. Probe stereo SPSS 9874. 

Distributed in Australia by EMI 

(Australia) Pty Ltd. 

Most listeners in Australia will be 
familiar with Doc Severinsen and his 
trumpet via his association with the band of 
Enoch Light. But for some years now he has 
found fame of his own as leader of the 
“Tonight” show seen on American 
television. He is rightly regarded as one of 
the world’s foremost trumpeters. 

He is shown at his best on this record and 
is backed by a very competent orchestra. 
Sound quality is good throughout. At $2.95 it 
makes good buying. 

As the title suggests, there are 16 tracks. 
These include Canadian Sunset — Strangers 
In The Night — Granada — Malaguena — 
And The Angels Sing — What’s Up Doc — 
Black Orpheus — Cielito Lindo — St Louis 
Blues — Tennessee Waltz — Guan- 
tanamera, (L.D.S.) 


HENRY VIII AND HIS SIX WIVES. Music 
of the film, played by the Early Music 
Consort of London. Stereo, His Master’s 
Voice, CSDA 9001. 

This music does not suffer greatly from 
the usual limitations of film soundtrack 
music — indeed, it can lay claim to have 
rather more than average interest in its own 
right. In the first place, there is a very 
pleasing collection of genuine and pseudo 
medieval music played by a group of 
specialists, using original instruments of 
the period. Secondly, the piecemeal nature 
of many soundtracks is avoided here, and I 
suspect these tracks are actually studio 
recordings made as a quite separate ven¬ 
ture, after the release of the film. 

I will not attempt to describe the music or 
list the titles, which will mean nothing to the 
buyer until they become familiar with the 
numbers. My advice, is, go to your dealer, 
examine the sleeve and notes, and if you 
feel attracted, ask to hear a few tracks. 
Technically, the disc is excellent. (H.A.T.) 

★ ★ ★ 

WE’D LIKE TO TEACH THE WORLD TO 
SING. The New Seekers. Philips stereo 
6308 106. 

One thing that can be stated about the 
New Seekers is that they don’t have to rely 
on the popularity of the “old” Seekers to 
assure ttiem of success. They have plenty of 
talent of their own. 

Recording quality of this album is good 
and the stereo spread is wide. A good buy. 

Tracks are as follows; Dance, Dance, 
Dance — Georgie Girl — Ticket To Ride — 
I’d Like To Teach The World To Sing — 
Changes IV — One By One — I Can Say 
You’re Beautiful — Beg, Steal Or Borrow — 
The World I Wish For You — Wanderer’s 
Song — Just An Old Fashioned Love Song — 
Songs Of Praise — Mystic Queen. (L.D.S.) 


Jazz and Rock ... 


EXILE ON MAIN STREET. The Rolling 
Stones. Rolling Stones Records stereo COC- 
2-2900. 

The Stones continue to be the 
headquarters of the alternate music. 

The music on this LP has a spontaneous 
quality. The first impression is of a large 
ensemble sound. It involves the listener and 
makes him work, just as the big band im¬ 
provised jazz performances did many years 
ago. 

The Stones have got away from tricky 
studio performance. They now have their 
own mobile recording unit of high quality. 

It is interesting to see how groups which 
are strong enough are completely 
dominating the production of their records 
through the studio and to the marketing 
side. 

From the moment you pick up “Exile on 
Main Street” you know that you are ex¬ 
periencing the Stones just as &ay want it. 

What does this mean musically? The 
Stones have standardised on their in¬ 
troductions. Each Stones intro is a syn¬ 
copated, lunging rhythmic piece which 
prepares you for the whole band rock which 
is to come. 


The four sides each have a different at¬ 
mosphere. Keith Richard, for instance, is 
featured vocalist on side three, which opens 
with “Happy.” Mick plays guitar on some 
tracks. Nicky Hopkins is a permanent ad¬ 
dition at piano on all tracks. (G.W.) 

★ ★ ★ 

CROSSINGS. Herbie Hancock. Warner 
Brothers stereo 2617. 

This is a most interesting modern jazz 
release by Hancock, former pianist with the 
Miles Davis Quintet. It takes up where the 
Davis record of “Bitches Brew” left off. 
Hancock plays electric and standard piano. 
Other members of the group are Julian 
Priester (trombone), Bennie Maupin 
(saxaphone), Buster Williams (bass) 
Eddie Henderson (trumpet) and Billy Hart 
(drums). 

“Sleeping Giant” is a brooding landscape 
of a performance which takes tihe whole of 
side one. The rhythm varies from free form 
to jazz. The sound quality, from a studio on 
America’s West Coast, is excellent. 

Although the group is small, Hancock’s 
thinking is symphonic in scope, and a high 
powered amplifier, or sensitive head¬ 
phones, are needed in order to savour the 
full depth of the group’s musical expression. 

“Quasar” and “Water Torture” on side 
two feature solos by Eddie Henderson on 
trumpet. (G.W.) ® 


GOOD SOUND BARGAINS 




SYSTEM ''A'' 

Amplifier: 56 Watt 
Turntable: ERA 444 
Belt driven. 

Cartridge: Diamond 

Magnetic. 

Speakers: Twin Cone 
This week's special 
price $338.00 

SYSTEM "B" 

Tuner Amplifier: 
Schaub-Lorenz 

3000L 

Turntable: P128 
Cartridge: Empire 

90EE 

Speakers: Wharfedale 
This week's special 
price $358.00. 



SYSTEM "C" 

Amplifier: Rogers 

Ravensbrook 

ERA444 

Cartridge: Empire 

909/X 

Speakers: Twin Cone 
Hi-Fi 

This week's special 
price $399.00 

SYSTEM ‘'D" 
Amplifier: Schaub- 
Lorenz 4000 

Turntable: ERA 666 
Cartridge: Empire 

909EX 

Speakers: Jordan 

Watts 

This week's special 
price $685.00 


Catalogues on Request 

THE RECORDED MUSIC SALON TRUE FIDELIH 
11 Collins Street C. PINCZEWSKI 
MELBOURNE, VIC3000 Tel. 63 6257 
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PRODUCT REVIEWS 
AND RELEASES 

Marantz 1030: an attractive unit 

Though keenly priced, this handsome new Marantz amplifier delivers 22 
watts RMS per channel at the onset of clipping, and 15 watts RMS per 
channel at 0.5% distortion. Excellent specifications are complemented by 
attractive styling. 



With other amplifiers in the Marantz 
range, the 1030 shares that has been 
described as the “American look“ — rather 
less “busy” than the average Japanese 
design. The front panel is of brushed 
aluminium, with matching knobs and push¬ 
buttons and dark brown lettering. 

The outer case is of formed metal with 
imitation teak finish and with generous 
ventilation slots punched towards the rear 
in the top, bottom and sides. Dimensions are 
14-11 / 16 X 4-23 / 32 X 11-1 / 32 inches (W x H 
X D) and the weight 16.5lb. 

For those who prefer a non-metal case, an 
alternative timbered case is available, with 
walnut veneer, for $20.00 extra. 


“OXFORD” 

RADIO CHASSIS 
INSTRUMENT CASES 
ENGRAVED & PRINTED PANELS 
"MINI BOXES” (Aluminium) 
Speaker Cases 
Rack & Panels (To Order) 
Stainless Steel Work (To Order) 

HEATING SYSTEMS PTY LTD 

Box 330 Caringbah 2229 
Phone 525 5222. 





Five rotary controls provide for volume, 
balance, bass, treble and mode select, while 
seven pushbuttons cover the following 
functions: loudness, tape monitor, mono¬ 
stereo, high filter, main and remote 
speakers and power. Also provided at the 
front are microphone and stereophone jacks 
and a power indicator bezel. The controls 
are notable for their uniformly smooth 
operation, the tone controls being indexed 
for ease of resetting. 

At the rear of the unit are 16 phono sockets 
for the various inputs and outputs and a DIN 
socket for tape input and output. There are 
two sets of loud speaker connectors, and two 
mains outlets, one switched and one un- 


INTRUDER ALARMS 


For Homos, OHico, Wookondors, Cors Etc. 

If you can install a doorbell then you can install these. 


0 Home Alarms (6-12 Volt Trans.) S12.15-$37.50 

• Sirens (12 Volt. V 2 to 2 mile range) $10.00-$34.50 
e Pressure Mats $9.50-$n.50 

e Car Alarms (Protects car & contents) $25.00 
e Reed contacts & Magnet $1.25 

e Reed contacts (Screw-on type) $2.50 

e Key switch $4.25 

e Aluminium circuit tape $2.20 

e Adhesive contacts for tape $0.20 

0 Mini shock recorders $2.50 

e Heat sensors (N.O. — Close at 135* *F) $4.00 
e Light sensitive relay (switches on at sunset, off 
at dawn) $8.50 


MANY MORE—Send S.A.E. FOR Catalogue 
R. C. Protector Alarm Systems 
Box 226. Brookvale, N.S.W. 2100 Or call at . . . 
10CrlnanSt.,HurlstonePark, N.S.W. Phone55 7151. 
9 Chard Rd.. Brookvale, N.S.W. Phone 93 7292. 
Open Saturday Mornings 


switched. 

The manufacturer specifies power output 
into 4 or 8-ohm loads with both channels 
driven as 15 watts RMS per channel, or 10 
watts into 16-ohm loads. Frequency 
response is specified from 20Hz to 20kHz 
±ldB at rated power output. Total har¬ 
monic distortion is quoted as less than 0.5% 
at rated power output from 40Hz to 20kHz. 

Our own tests indicated that the power 
output measured across 8“Ohm loads with 
both channels driven was 15 watts RMS per 
channel at 0.5% distortion, and 22 watts per 
channel at the onset of clipping. This second 
figure exceeds the manufacturer’s rating 
curve by about 4 watts per channel. 

Frequency response measured at ap¬ 
proximately one watt output, was +1.5 dB 
from 20Hz to 20kHz. The small deviation 
from the manufacturer’s specification was 
due mainly to an extra decibel of response 
at 20Hz! 

Power bandwidth exceeded the specified 
frequency response of the amplifier. 
Channel separation was measured at lOOHz, 
IkHz and lOkHz, with the following results: 
75dB, 70dB and 58dB. 

The manufacturer quotes total noise from 
phono input to power amp as less than 1.5uV 
^uivalent noise input at rated power output 
into 8 ohms. Using more conventional 
methods we measured a signal-to-noise 
ratio of 73dB — a most impressive figure. 

Input sensitivity fW onset of clipping into 
8 ohms was 2.8mV via the phono input and 
200mV via the auxiliary input. Bass control 
range at 50Hz was + 12dB — 13dB (IkHz = 
OdB). Treble control range at lOkHz was + 
14dB - 14dB. The high filter attenuated the 
signal IdB at 2kHz and 8dB at lOkHz, the 
slope being about 4dB% octave. 

In general, it could be said that our test 
figures bettered or equalled the 
specifications given, which is a recom¬ 
mendation in itself. 

Access to the interior of the unit is obtain¬ 
ed by undoing four screws. This allows one 
to remove the folded metal case revealing 
the “works,” which are impressive in their 
finish and layout. Altogether there are six 
printed boards including the main amp 
board; this is mounted vertically behind 
finned heatsinks which secure the output 
transistors. Access to the copper side of the 
other boards is obtained by removing a 
plate under the amplifier. 

There is ample ventilation as indicated 
earlier, due to the slotted case and base 
panel. 

A listening test using known source 
material and familiar loud speakers in¬ 
dicates that this unit justifies its 
specifications, and should satisfy those who 
choose equipment on specification, as well 
as those with an eye for styling. 

The 1030 amplifier is manufactured in 
Japan for the Marantz company of 
California, USA. The suggested retail price 
is $199. The Australian distributors are 
Auriema (Australasia) Pty Ltd, 549 Pitt- 
water Road, Brookvale, N.S.W. 2100. The 
distributors can provide further literature 
covering the 1030 amplifier or other units in 
the Marantz range, which provide up to 30, 
60 or lOOW RMS per channel. (G.N.) 
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HAFFNER: High power, good response 

The new Australian-designed “Haffner” loudspeaker system combines 
unusual styling with 35-watt power handling capability and a wide, smooth 
frequency response. 


Designed and manufactured by 
Audiosound Electronic Services, the Haff¬ 
ner system has overall dimensions of 32 
inches high by 17% inches wide by 11 inches 
deep at the top, and 15% inches deep at the 
bottom. Calculations indicate that the in¬ 
ternal capacity is about 3 cubic feet. 

As will be evident from the dimensions 
and the photograph, the front of the en¬ 
closure slopes backwards, presumably with 
the idea of combatting standing waves and 
projecting the sound obliquely upwards into 
the listening area. It also gets away from 
the conventional rectangidar shape but 
whether or not the styling appeals will be a 
matter for individual choice. 

In respect to low frequency performance, 
the design of the Haffner enclosure is based 
on work described by A. N. Thiele in the 
IREE Proceedings “Loudspeakers In 
Vented Boxes.” The result may be 
described as a tuned tunnel enclosure, 
utilising a husky 12-inch bass driver with a 
soft butyl rubber cone surround, long-travel 
voice coil and a free-air resonance of about 
15Hz. 

The mid-range speaker is a nominal four- 
inch unit and is housed in a damped, airtight 
compartment; the tweeter is a one-inch 
dome type. A multi-element crossover 
network employing large air-cored in¬ 
ductors, sets the crossover frequencies 
nominally at 500Hz and 5000Hz. 

Overall sensitivity of the system is about 
the same as that of other competitive high- 
quality systems, having been determined 
largely by the characteristics of the long- 
travel bass driver. It would not therefore be 
recommended for use with inexpensive 
low-power amplifiers. 

During the development phase. 
Audiosound engineers tested the enclosures 
under the same conditions as described by 
A. N. Thiele, with the enclosure buried face¬ 
up in soft soil and with the front of the en¬ 
closure flush with the ground surface. On 
the basis of these tests, conducted with a 


microphone suspended above the enclosure. 
Audiosound specify the frequency response 
as extending from 30Hz to 20kHz +6dB. 

We subjected the systems to quite lengthy 
listening tests and compared them with 
others of known performance. They offered 
a rather more forward sound than some 
imported quality systems, indicating 


slightly more emphasis in the middle 
register. However, this remark is made to 
draw attention to a difference rather than to 
offer a criticism. On much of the material 
and for much of the time, it could easily be 
argued that the slightly warmer sound of 
the Haffners was to be preferred. In short, 
the differences were largely a matter for 
subjective reaction. 

With the sound level increased until 
distortion was just apparent, the volume 


was unbearably high. TTie bass reproduc¬ 
tion of these enclosures was extremely 
good, without any artificial help from the 
amplifier. We doubt whether we have ever 
heard more generous bass from an en¬ 
closure of anything like comparable 
dimensions. 

We also checked the impedance of the 
system over the audio band and found that, 
at all times, the impedance remained above 
the rated 8 ohms, which is important when 
one uses transistorised equipment. 

Our overall impression is that Audiosound 
Engineers have developed a loudspeaker 
system which will stand comparison with 
any system we have heard to date of similar 
specification and price range. The power 
handling capacity is better than most; the 


sound and styling will be for the individual 
to judge based on side-by-side comparison. 

Audiosound offer a choice of finishes such 
as teak, walnut and silver ash; cloth colours 
are white, light-grey, green, blue, or gold. 
The suggested price is $476 per pair, in¬ 
cluding sales tax. 

The Haffner systems are distributed by 
the manufacturer Audiosound Electronic 
Services, 4 Tengah Crescent, Mona Vale, 
NSW 2103. (G.N.). 



Aeg)Uer«d Iroite Atom 

ELECimUIBE [PSQ, 

/ PRINTED CIRCUIT LACQUER 

• PROTECTS PRINTED CIRCUIT CONDUCTORS PROM OXIDISATION. • ACTS AS A aUX — NO NEED TO REMOVE EEPORE SOLDERING. 

• PROTECTS COMPONENTS OPERATING IN HIGH HUMIDITY. G AEROSOL EllMINATB SPILUGE — PREVEim CONTAMINATION. 



mcHAno root (AuaraAUA) pty. iro. 


AVAIUILE FROM 
LEADING ELECTRICAL 
WHOLESALERS NOW 


63 HUME STREET. CROWS NEST. N.S.W. 2065. Phone: 43-0326. 
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NEW PRODUCTS 


Stereo cassette deck from Sony 


Sony’s new TC-165 stereo cassette tape deck has auto stop facilities, auto 
reverse, continuous reverse, auto gain limiter and adjustable bias for dif¬ 
ferent tapes. It uses twin belt-driven capstans and has commendably low 
wow and flutter. The unit is attractively designed. 


Overall dimensions of the TC-165 are 15% 
X 5 X 10% inches (W x H x D), the cabinet 
being of walnut veneered plywood. Base 
and upper subframe are of moulded plastic, 
while the control panel overlay is satin 
chromed metal with white lettering and 
control borders. 

The front portion of the control panel is 
stepped to accommodate five piano key 
switches, a pause button, two microphone 
jacks, a stereophone level switch and a 
stereophone jack. The piano key switches 
are interlocked and operate smoothly. 
The functions are (left to right): eject, fast 
reverse, play, fast forward and record. 

Other controls include a stop button, two 
tape direction buttons, a 3-position rocker 
switch for mode selection (non rev, rev and 
continuous reverse), a tape bias switch 
(normal, special), a limiter switch, two 
recording level slide controls calibrate 0 to 
10 and a rocker switch for power. 

The cassette well lid has a tinted acrylic 
window, while the rear 2 inches of the top 
subframe is inclined toward the user by 
about 45 degrees. A formed aluminium 
overlay, with white lettering, offsets this 
section. 

Two VU meters, well lit and easy to read, 
are mounted behind clear acrylic windows 
in this overlay. The meters are calibrated 
from -20 to -I-3VU and a check showed the 
calibrations to be accurate. 

At the rear of the unit are four phono 
plugs (two input, two output) and a five pin 
DIN socket combining both input and 
output functions. There is also a slide 
switch to allow switching between the 


phono socket input or the DIN socket input. 

Following are the manufacturer’s 
specifications: Frequency response: 30Hz 
to 14kHz with standard cassette; 30Hz to 
17kHz with high performance cassette. 
These figures do not mean a great deal as 
no decided reference has been given. 

We checked frequency response off tape, 
using low noise tape, with reference record¬ 
ing level -20VU. Assuming IkHz equals zero 
dB, the output was -5dB at 30Hz, -2dB at 
80Hz, -IdB at 300Hz, OdB from 500Hz to 4kH- 
z, -f IdB at 6kHz, OdB at lOkHz and -7dB at 
14kHz. This indicates an 8dB corridor from 
below 30Hz to 14kHz, or a 3dB corridor from 
80Hz to beyond lOkHz, which is good for a 
cassette recorder. 

Total harmonic distortion measured at 
IkHz wiUi reference recording level zero 
VU, was less than 1%, which halves the 
figure specified. Signal to noise r^tio was 
47dB, (IkHz recorded at OVU). Channel 
separation was measured at lOOHz, IkHz 
and lOkHz, with the following results: 40dB, 
38dB and 38dB. Aux input for OVU recor¬ 
ding level was 40mV. 

The automatic gain limiter works ex¬ 
tremely well; we put 10 Volts into the aux 
input without overloading the unit, as 
judged by the output waveform. 

The tape transport is very smooth, with 
hardly any mechanical noise discernible. 
Fast forward and fast reverse can be 
initiated at any time and as abruptly as you 
like without problems. The tape can also be 
made to play in reverse at will. 

With the reverse mode switch at non 
reverse, the auto stop mechanism turns the 



Unlock the door to a new world of Microelectronics.Talk custom 
design to the people who make IC’s right here and free yourself 
from the constraints of standard functions and long-distance 
enquiries. 

Talk to the people who designed and made Australia's first 1C 
and who are now delivering devices containing more than 1000 
transistors per chip. 

MSI, LSI, hybrids, bipolar, PMOS, CMOS — we have the lot and 
could hold the key to Improvements In reliability, packing density 
and cost-performance for your equipment. 

In a fast moving field, we are keyed up with computer-aided 
design, computer-aided testing and many other developments to 
give you a state-of-the-art product today for the equipment you 
will be marketing tomorrow. 

Contact . AW A Microelectronics 

Amalgamated Wireless (Australasia) Ltd. 
348 Victoria Road, Rydalmere, NSW 
Telephone . . . 638 0411 



unit off 5 seconds after the end of tape is 
reached. With the switch at reverse, the 
tape reverses once, but at the other end the 
unit is switched off. The continuous reverse 
mode allows the tape to reverse each time 
the end of tape is reached, giving non-stop 
music. 

The unit performs well. We recorded 
some familiar tracks and compared them 
with those directly off the disc, synchronis¬ 
ing the original and the copy quite ac¬ 
curately using the resettable counter. 
Although, with ear to speaker, some hiss 
was discernible, it was not apparent at 
normal listening distance. In fact, under 
these conditions, the sound quality of the 
copy left little to be desired. 

We were quite impressed with this deck 
and would commend it for consideration. At 
$352, the suggested retail price, the TC-165 
is dearer than some units offering Dolby, 
but its electrical performance is excellent 
and it has attractive mechanical qualities. 

The Australian distributers are Jacoby 
Kempthorne, 469-475 Kent Street, Sydney, 
NSW 2000. 


New “Mini-Sonalert” 

Plessey Ducon has announced local 
availability of the “Mini-Sonalert” 
range of audible signal generators 
recently released by P. R. Mallory & 
Co of Indiana. 

Mini-Sonalert devices are approximately 
half the size of the original and now well- 
known Sonalert units, measuring 1.46in 
diameter by 1.02in deep overall (0.62in dpep 
body). There are five models in the range, 
with nominal operating voltages of 1.5V, 
6V, 12V, 18V and 24V. Acoustic output from 
the 1.5V model is 60dB, while all other 
models give 70dB (measured at 2ft distance 
on a GR-1565A sound level meter, AS 
scale). 


Operating frequency of the new devices is 
3500Hz plus / minus 500Hz, and the devices 
are rated to operate from minus 30 to plus 
65 degrees C. Weight is 18 gms (0.64oz). The 
devices operate from DC but are not 
damaged if the supply polarity is reversed. 
Rated continuous life is 100 hours at 
maximum rated temperature and voltage. 

Enquiries regarding the Mini-Sonalert 
range should be directed to the Imported 
Components division of Plessey Ducon Pty 
Ltd, at PO Box 2, Villawood, NSW. 
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NEW PRODUCTS 


Ruke low cost digital multimeter 

Elmeasco Instruments Pty Ltd have announced the local availability of the 
Fluke model 8000A digital multimeter, a 26 range SVz digit unit designed 
for wide use in laboratory and industrial situations. 


Manufactured by the John Fluke Co, of 
Seattle, Washington, who make a range of 
precision test instruments, the model 8000A 
features a basic accuracy of O.lpc. Its 26 
ranges measure AC and DC voltages from 
lOOuV to 1200V, AC and DC current from 
lOOuA to 2A, and resistance from 100 
milliohms to 20M. Of sturdy construction, 
the instrument is designed to withstand a 
fall from bench height without damage. 

Claimed to be the first instrument of this 
type to use LSI devices for both the analog 
and digital sections of the circuit, the model 
8000A uses only two chips providing over 
3,000 circuit elements. This helps to reduce 
the parts count to about one-third that of a 
typical 31/^ digit voltmeter, and should also 
result in very high reliability. Fluke 
guarantee the instruments to meet all 
specifications for one year. 

According to Fluke the A-to-D converter 
used in the 8000A is unique, and features 
inherent self-zeroing to eliminate offset 
uncertainty. 

Optional extras available include a 



rechargeable battery pack, BCD data 
output, 200A probe for AC, high voltage 
probe, and a carrying case. 

Enquiries regarding the 8000A and other 
Fluke instruments should be directed to 
Elmeasco Instruments Pty Ltd at PO Box 
334, Brookvale, NSW 2100, or PO Box 14 St 
Kilda South, Vic 3182. A 48-hour turnaround 
service is provided to ensure minimum 
downtime. 


New Ferguson supply is rugged 

Designed as a low cost “goof-proof” supply for educational use, this robust 
new unit from Ferguson has simplified control facilities and delivers either 
AC or DC from 2 — 12V at up to 5 amps 


The Ferguson TSB121B supply has a 
sturdy appearance. The case is finished in 
baked grey hammertone, with an anodised 
control panel. The two main controls are a 
voltage range selector switch and an AC-DC 
switch. The output terminals accept banana 
plugs or bare wire up to 0.06 inch diameter. 

The overall dimensions are 7% inches x 14 
inches x 7 inches or 187 x 355 x 178 mm (H x 
W X D). The unit weighs 211b (9.53kg). 

The output voltage is variable in 2 volt 
steps, although with the voltage selector 
switch in the first position there is no AC 
output, only DC. 

The supply is not regulated. Graphs 
showing output regulation indicate a droop 
from 13.7 volts to 10 volts from zero to 
maximum current (5 amps) for the 
maximum DC output position, and from 12.5 
volts to 11.5 for the same current variation 
with maximum AC output selected. 

Overload protection is provided by a 
thermally o^rated circuit breaker. This 
should operate if the current exceeds 6 
amps.’ Once the breaker trips there must be 
a one minute delay before resetting it by 
pushing a reset button situated behind a 
hole in the front panel. 

DC filtering is provided by a choke input 
filter employing a 5 amp 15mH choke and a 
470uF electrolytic. Ripple voltage is given 
as less than 1.5% on the DC level at 5 amps. 

When ttie unit was tested in our 
laboratory, the regulation was checked on 
all voltage ranges for both DC and AC 
output, and in each case our figures agreed 



with those quoted. Ripple was a little higher 
than the quoted level, at approximately 5%. 
However this may have been due to a low- 
tolerance filter electro, as we could easily 
reduce the ripple to a much lower level by 
adding a few hundred microfarads across 
the output. 

The overload circuit breaker took some 
time to trip out at a level of 6A, but we un¬ 
derstand from the manufacturer that\the 
supply is well capable of tolerating the 
delay. 

Summarising, the TSB121B should be 
most adequate for those requiring a 
modestly priced AC / DC supply with the 
specified voltage and current ratings. The 
suggested trade price before tax is $49.80. 
This supply has been fully approved by the 
Electricity Authority of NSW and was 
specially approved by the NSW Education 
Department for use in science laboratories. 

Enquiries should be directed to Ferguson 
Transformers Pty Ltd at 331 High Street, 
Chatswood, NSW 2067. (G.N.) 



POLYCARBONATE CAPACITORS 

Close tolerances, high stability 
and very low leakage. 

All 63V dc 

0.-47uF r 5%$l.20: r 2%$l.40; ± l%S 195 
1.0 uFr:5% 1.40: r 2% 1.75; ± 1% 2.30 

2.2 uF±5% 1.75: ±2% 2.20: ± 1% 2.85 

4.7 uF - 5% 2.60; - 2% 3.20; ± 1% 4.30 

10.0uF ± 5% 3.90; ± 2% 4.9a: ± 1% 6.60 

l5.0uF ± 5% 5.75: ± 2 % 7.20: ± 1% 9.65 

22.0uF ± 5% 7.75; ± 2 % 9.80: ± 1% 12.95 

Other values available 

SPECIAL designed for CAPACITOR 
DISCHARGE IGNITION SYSTEMS 

0.SuF$l.45 (size l| in x J in) 

1.0 uF $1.70 (size 2 in x J in) 

2.0 uF $2.30 (size 2 in x I in) 

Available from; 

ANELCO ELECTRONICS 

18 Chandada St. Seaview Downs S.A. 
5049 

J. H. MAGRATH & CO. PTY. LTD. 

208 Lt. Lonsdale St. Melbourne Vic. 
3000 

RADIO DESPATCH 

SERVICE, 869 George St. Sydney. 

and all GOOD components stores. 
Post and packaging $0.30 on all or¬ 
ders. Ouantity prices on request. 
Trade inquiries welcome. 



COUNTER/TIMERS 


32MHz (Typical 45MHz) 

$590.00 + TAX WHERE APPL. 


. EIGHT FIGURE DISPLAY .10MV MAX 
SENSITIVITY . ELECTRONICALLY 
CONTROLLED CRYSTAL OVEN . 
ACCURACY ONE PART IN I0«. FULLY 
INTEGRATED . STABILIZED POWER 
SUPPLY. GLASS FI BREROLLERTINNED 
PCs. . SUPERB WORKMANSHIP . 
ATTRACTIVE TWO-TONE BLUE CASE 
COMPREHENSIVE INSTRUCTION 
MANUAL 


ANELCO 

ELECTRONICS 


18 CHANDADA ST. SEAVIEW DOWNS 
TEL. 982973 SJi. S049 
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I used to boast 
I was as good 
as the next man 



How dumb can you get! 


Sure I was good. Only when promotion came round, the 
boss picked somebody who was better. I learnt my lesson. 
Got In touch with B.I.C. Qualified faster than 
I believed possible. Now I’m handing out promotions. 

But only to those better than the next man. 

You have it In you: B.I.C. brings it out. 

Why are most people dissatisfied with their job? They 
have not tapped their true potential and so earned the 
rewards open to the man or woman who is above average. 


300,000 B.I.C. graduates already hold down top jobs. 

Check these features: 

□ Modern teaching methods — you make rapid progress. 

□ Courses based on standard textbooks — written 
and planned by experts. 

□ We provide alt necessary textbooks. 

□ Surprisingly moderate fees payable by small monthly sums. 

□ Written Guarantee. 

□ Courses “tailored’’ to individual requirements. 

Let B.I.C. train YOU for a top job. Courses to choose from inqiude:- 



Commerce 

Advertising 
Book-keeping 
Business Managenfient 
Business Training 
Commercial Art 
Computer Programming 
Data Processing 
Fiction Writing 
Journalism 
Music 


Personnel Management 

Photography 

Pitmanscript 

Salesmanship 

Secretaryship 

Shipping 

Travel 


Examination Courses 
Aust. Inst, of Travel 
Aust. Chamber of Shipping 
Gen. Cert, of Education 


BRITISH INSTITUTE OF CAREERS 


POST COUPON NO^ 


British Institute of Careers Dept. 03-06-N2 
College House 113 Pacific Highway North Sydney NSW 2060 


.1 am interested in _ ^ ^ - 

Please send me the appropriate Career-Book without obligation. 


1 
I 
I 
I 

Occupation Age | 

BRITISH INSTITUTE OF CAREERS . . ^ ^ . ■ 

In association with British institute of Engineering 


I 


Full Name (Please Print) 
Address 


P/Code 

Age 


Engineering 

Aeronautical 
Air Conditioning 
Architecture 
Arch. Drawing & Design 
Automobile 
Automobile Electrics 
Boiler Inspection 
Building (all branches) 
Carpentry & Joinery 
Civil 

Chemistry 

Cpmputer Electronics 

Constructional 

Diesel 

Draughtsmanship 
Electrical . 

Elec. Installations 

Electrical Machinery 

Electronic Computers 

Foremanship 

Geology 

Hydraulics 

Jig & Tool Design 

Maintenance 

Management 

Mechanical 

MetaHurgy 

Municipal 

Petroleum Technology 


Plastics 
Production 
Public Health 
Radio 

Radio Servicing 

Refrigeration 

Road 

Rubber 

Surveying 

Telecommunications 
Television Servicing 
Timber 
Tracing 
Welding 

Works Management 

Examination Courses 
A.M.I.E.D. 

C.E.I. 

C.&G. Telecomm. 

Elec. Engin. 

Mech. Techn. 

Radio & Serv. 

M.O.T. 

A.M.S.E. 

P.M.G. Operator’s Cert. 
* Radio Amateurs 
Overseer of Works 
Electrician's Licence 
Inst, of Diesel Eng. 


General 

English 

European Language 
General Education 
Mathematics 
Shorthand 

(including the amazing 
new Pitmanscript) 
Typewriting . 


Leisure 

Art 

Commercial Art 

Oil Painting 

Water Colours 

Caricature & Cartooning 

Magazine^nd Book lllust. 

Music 

Guitar 

Piano 

Photography 

Photo-journalism 

Practical Photography 

Writing 

Articles 

Fiction 

For Children 

Journalism 

Radio & TV & Stage 

Reporting 

Many other subjects 
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NEW PRODUCTS 


Reed relays in 14-pin DIL package 

A range of dry reed relays in a 14-pin dual in line package are available from 


the Imported Components division of 
Oki Electric Ltd of Japan. 

The Oki series URD-1600 relays are in¬ 
tended for any application where sub¬ 
miniature switching is required. They are 
in a moulded 14-pin DIP package whose 
pins have standard O.lin spacing; package 
height is 0.26in (6.6mm) maximum. 
Devices having four rated coil voltages are 
available, the URD-1610 (5V), URD-1620 
(6V), URD-1630 (12V) and URD-1650 ( 24V). 
Each type is available with an optional 
transient-suppression diode, the type 
number for these versions ending in a “1” 
rather than “0”. The 5 volt URD-1610 is also 
available in a fully TTL-compatible type, 
with rated and operate currents of 14mA 
and 10mA respectively. 

Operate time of the relays is rated at 
0.5ms, with 0.1ms release time and 0.5ms 
bounce time. Maximum rated current is 
300mA, with a rated life of 100,000 
operations for wet switching of 5VA, 1 
million operations for 2.4VA, 10 million 
operations for 0.1 VA, and 100 million 
operations for .02VA. Breakdown voltage is 


Plessey Ducon Pty Ltd, representing 


150V DC between contacts, 500V DC bet¬ 
ween package pins, with insulation 
resistance 1 Tohm at 500V DC. Capacitance 
between coil and relay contacts is 1.5pF, 
and the relays are rated to operate up to 125 
degrees C. 

Enquiries for Oki URD-1600 series relays 
should be directed to the Imported Com¬ 
ponents division, Plessey Ducon Pty Ltd, 
PO Box 2, Villawood, NSW. 


Large-size LED display from H-P 




Hewlett-Packard have released a new 5-by-7 dot matrix LED numeric 
display module offering IVzin high characters readable at 60 feet. Input is 
8421 BCD, and is fully TTL/DTL compatible. 


Because the discrete diodes are mounted 
in a single plane, the model 5082-7500 
display can be viewed far off axis. Average 
brightness per digit is typically 1.25 
millicandelas, and can be varied. 
Decoder / driver circuitry, on board with 
the display, allows direct addressing using 
standard BCD code (8421 positive logic 
input). The displays require only a 5 volt 
supply, thus are DTL-TTL compatible. 

The new displays can be edge mounted in 
standard printed circuit board connectors, 
and are end-stackable on 1.9-inch centres. 

For price and delivery information, 
contact: Hewlett-Packard Australia 
Pty Ltd, 22-26 Weir Street, Glen Iris, Vic. 


On-board switches in DIL package 

General Electronic Services Pty Ltd have available a range of miniature 
slider switches in 14-pin DIL package form.for on-board switching. 


The variety of components available in 
dual in-line package form is now expanded 
even further with these slider switches 
I manufactured by Erg Industrial Corp Ltd. 

Designed for preset function selection, 
“wired programming” and similar on¬ 
board switching, the DS-16A switches have 
a moulded plastic body with gold-plated 
pins having the standard O.lin spacing and 
0.6in between rows. Adjustment is by means 
of a small slotted bar whose positions are 
indexed. 

Models available include one pole 8 
position, 2 pole 4 position, 4 pole 2 position 
and 4 rotor “variable function”. 


Enquiries should be directed to General 
Electronic Services Pty Ltd at 114 
Alexander St, Crows Nest, NSW 2065. 



RADIO DESPATCH SERVICE 

THE INDEPENDENT WHOLESALER 
869 GEORGE STREET, SYDNEY 
TELEPHONE 211 0816,211 0191 

Radio and Bectrical Distributors ji Open 
Saturday mornings • Agents for Condor 
lamps 

DIE CAST BOXES 

STC 4" X 3" X V' $2.45 
STC 6" X 4" X T' $3.68 
Eddystone 

4V4 X 2V4 X 1" $2.10 
Eddystone 4 V 2 " x 3 V 2 " x 2" $2.53 
Eddystone /VV' x 4 V 2 " x 3" $5.42 

SPECIAL 

240V Garard Motor 

Suitable for Revolving Displays 

Approx 3.5 RPM $5.00 Nett 

MULTIMETERS 

H200 20K Ohms per volt $13.46 
CT500 20K ohms per volt $15.52 
USIOO 20K ohms per volt $31.43 
ASIOODP lOOK OPV $37.95 
MVA6 VTVM $60.95 
USG20D Signal Generator $50.60 
UAG20D Audio Oscillator $55.20 
UC3 3" CRO $155.25 
VT2 Panel Meter 3" IMA $6.21 
VT2 Panel Meter 3" 500 Micro Amp. $6.33 
VT2 Panel Meter 3" 100 Micro Amp. $6.90 
VT2 Panel Meter 3" 50 Micro Amp. $7.59 
VT3 Panel Meter 2" IMA $5.52 
VT3 Panel Meter 2" 500 Micro Amp. $6.10 
VT3 Panel Meter 2" 100 Micro Amp. $6.21 
VT3 Panel Meter 2" 50 Micro Amp. $6.90 
CERAMIC FILTERS 
SFD455B $0.77 
BF455A $0.56 
YFL455A $2.14 
CF455CP $16.58 
SFB455A $0.65 
CASSETTE TAPES 

Mallory Pkts of 3 FL60 60min $1.92 
Mallory Pkts of 3 FL90 90 min $2.66 
Distributors for TDK & Basf Cassette & Reel 
Tapes 

_ALL PRICES NETT_ 


EDGE ELECTRIX 

Specialists in Electronic Parts 
and Equipment 

Phone: 747 2931 
25ABURWOODRD., 
BURWOOD, 2134, N.S.W. 


TRANSFORMERS 

PF2851—Ferg 240v/ 12.6v CT. at0.15A $3.90 

PF2315-Ferg 240v/ 6.3v at 1.2A $3.97 

PF2235-Ferg 240v/ 150v, 125v, lOOv, 75v, 50v, 
25v, or 75v, 0,75v at 30mA, 6.3v-l .2A $7.85 
PF1728—Ferg 240v/ 6.3v— 1.1 A, 6.3v— 1.1 A or 
12.6V—1.1 ACT. $4.90 

PF2565-Ferg 12.6v — 0.5A, 12.6v— 0.5A or 25v 
— 0.5A if series connected or 12.6v lA 
parallel windings $5.41 

PT2150-A8. R240v/ 6.3v01 12.6v at 2.5A or 1.25A 
resp. $4.59 

PT2155-A & R 240v/ 15, 12.6, 9.5, 8.5, 7.5, 6.3 at 
lA $4.90 

PT5502—A 8 < R 240v/ 22 or 44v at 2.5A or 1.25A 
resp. $6.72 

PT5503—A & R 240v/ 17, 11.5v at 4A (battery 
charging) $9.58 

PT5504—A& R 240v/ 15v at 2A $4.50 

PT550a-A& R240v/ 6.3v or 12.6v at 4or 2A $5.35 
PT5509—A 81 R 240v/ 12.6v or25.2v at5A or 

2.5A $7.65 

PT5526—A& R220v,240v,/ 36v CT. at2.5A$13.59 
PT5721—A & R 240v/ 75v C T. at 0.75A $9.94 

PT5890—A& R 240v/ 150v, 75v, 50v, 25v at 0.03A, 
6.3vatlA $6.12 

PT5990-A& R240v/ 17vatlA $11.63 

PT6413—A& R240v/ 32vat2A $10.02 

PT6474-A& R240v/ 12.6v CT. at0.15A $3.90 

PT 6534 - 7 A 8 . R240v/ 27V CT. at0.8A, 27v CT. at 
0.8A $10.79 

PT6586-A& R240V/ 50vCT. atl.5A $12.06 
PT6672—A& R 240v/ 30v, 27.5v, 24v, 20v, t7.5v, 
15vatlA $ 6.88 

PT6978—A& R 240v/ 15v, 12.6v, 10.5v, 9.5v, 7.5v, 
6.3v,at2A $6.80 

PT7309—A & R 240v/ 12v at2.5A $4.49 

PT7310—A 8. R 240v/ 24v at 1.25A $4.49 

PT 7554 -A 81 R240V/ 50vatl.5A $10.18 

PT7778-A8I R 240v/ 38v at 1.25A $10.18 

PT7369—A 81 R240v/ 50vat2A $9.86 

TS115/ 30B—Ferg 240v/ 115v at 30 V.A. $11.40 
TS115/ 60B—Ferg240v/ 115vat60v.A. $14.10 

TS115/ 125B —Ferg 240v/ llSv at 125vA. $17.94 
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ELECTROSTATIC HEADPHONES 







AVAILABLE FROM 


PETER SHALLEY 

127 YORK ST, SYDNEY 2000 
29 3767 ★ ★ 29 7021 


w% ^ ^ Order by mail. Cheque or Money Order (add postage) direct to:— 

K.C.b. pAOlO PTY. LTD., 651 FOREST ROAD. BEXLEY, N.S.W. 2207. 587 3491 


low STEREO 

MULLARD 
10 + low RMS 

With output transistor PROTECTION. Frequency 
response 40Hz to 30KHz. Distortion 0.5 per cent. Treble, 
bass boost, 20dB. 

Completekitof parts. No. 480C $74.00 

Wired and tested. No. 480D $7f.OO 

Cabinet as illustrated extra $10.00 

Magnetic pickup preamp. No. 762D extra $1 l.SO 

Inbuilt BC tuner with w / filter extra $3S.OO 

Plus freight. Write for brochure. For special Saturday 
demo, ring 59 6550. 


new ex/usive first release 
100 PAIRS only will be sold at 
NORMAL PRICE $86. 


$ 69 . 


PER SET 


POSTAGE $1.00 


for “The Finest Stereo Phones 
Money Can Buy" with new 
adjustable baffle for the most 
discriminating listener who will 
only accept perfection 


N«w All 
Silicon 

30/60W PA 
PORTABLE 
AMPLIFIER 

1216V, two inputs, 5mV and lOOmV. 
Dimensions eVjIn W x 3Vain H x 8Vain D. 15- 
ohm output. No 763D, $62. For 125, 250, 500 
Ohm output. No 763A, $64. For 240V 
operation $33 extra. 

lOW PA amplifier similar to above, 4 ohm 
output, 240V operation. No 729D, $40. 
Freight extra. 


CD IGNITION COIL 

For EA (Fraser) circuit. Mounted on 
strong fibreglass printed circuit coded for 
all other components. Polyester film layer 
insulation. Connected and tested. For 
standard distributor. No 787; for photo cell 
distributor. No 786. $• each. Postage 20c 
each. 


R.C.S. COAAPLETE 
-YOURSELF 

KITS 

Peak reception. 
Low- price. No ex¬ 
pensive test equip¬ 
ment. Everything 
fits. 1964 RF Trans 
porta 7. 

Complete kit ~ No 640 $43.50 

Portable car radio. Identical to 640 above, 
plus extra switch and car coil, etc. No. 642 

$46.00 

Postage $1. 

(Write for booklet on 640 and 642.) 


NEW TRANSIStOR PREAMP KIT 

SIZE 3 X 2 X lin, 2 req. for stereo. 

LOW IMP input, 2 trans, 672C $6.50 

Wired ready for use, 672D $0.00 

HIGH IMP, 2 trans, 680C $6.50 

Wired ready for use, 680D $0.00 

HIGH IMP silicon, 3 trans, 662C $8.00 

Wired ready for use, 682D $9.50 

Postage lOc each. Write for data. 


COILS and IFi 455KHz 

Aerial, RF, Osc and I Fs $2.00 

Ferrite aerial $2.40 

Nq. 265 Universal tape Osc coil $6.00 

Postage lOc. Write for details and price. 


ALL PRINTED CIRCUITS 
SINCE 1960 now available 

Clearly coded for easy assembly. Accurate to size. With parts list. Im 
mediate despatch. 

• Accurately machine printed and etched. 

0 Specials to your drawing. 

0 Phenolic or fibreglass — gold or tin plated. 

0 Special manufacturers packs of 10. 
t Order direct or write for blueprints list. 

0 Add 20c postage. 

‘ R & H, ET, Philips and Mullard projects 


All printed circuits for EA, 
available. 

LATEST P C's 


831 EA 72/P3 
829 EA 72/T20 
805 EA 72/P6 
$2.00 ea 


827 ET021 

828 ET023 
830 EA 72/R2 
832 EA 71/A8 


834 ET026 
795 ET025 
$2.50 ea 

835 EA 72/T3 

836 EA 72/MX6 


801 Philips 
$2.80 ea 

806 EA 72/A6 $2.30 
800 ET 034 $2.60 
808 EA 72/C2 $3.50 


HI-FI BROADCAST TUNER UNIT 
4 TRANSISTORS^HIGH 
SENSITIVITY 


RF, mixer, IF power detector. Adjustable aerial coupling with 461 
Dial, knobs, switch pot and whistle'filter. Can be altered to 8, 9, 10 or 
11 KHz. Complete as illustrated no. 474D, $35-f Freight $1. 


TRANSFORMER 

Tap>6V and 9V at lOOmA. 

Filter capacitors, rectifier, resis 
tor, e»c. $6.50. Post 20c. 


NEW STEREO MAGNETIC PRE AMP 

Hum free, 5mV input, 250mV out. Size 3 in 
X 2in X lin. Wired ready for use. No. 762D. 
$11.50. Post lOc. 


NOISE FILTER 

for radio and TV 

No. 27 line filter, 2A $0.50 
No. 29, lOA. No. 29B, 20A 
line filter $35 

No. 30 pulse filter, 2A 

$11.50 

No. 11 aerial filter $13 
Order direct. Pack and post 50c. 


CRYSTAL, CERAMIC STEREO 
PRE-AMP 

In 80mv., out 250mv. Bass and 
treble 20db. 

Part No 722C - $25. 

Part No 722D - $27. Wired ready for use. 
Plus Post 80c. 


NEW BASS BOOST 
4-TRANSISTOR STEREO AMP 
Unity Gain: 

400Hz, OdB Connect between your 

100Hz, 5dB preamp and main amp 

50HZ, 9dB No. 7910, $10.80. 

30Hz, 14dB Postage 20c. 


WHISTLE FILTERS 

Part NO 128, 8/lOKC, Top Cut, $4 
Part No 129, lOKC, Notch, $5 
Plus Post 20c. 


LATEST PRINTED CIRCUITS 


838 - 72 / SA9 

$2.50 

839-72 /R9 * 

$2.50 

841 - ET029 

$2.00 

842-72/ C8: 

$2.50 

844-ETO37 /040 

$5.00 

Plus Post 20c 
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NEW PRODUCTS 


Sydney Showroom for TEAC Hi Fi Products 



A new showroom devoted primarily to the TEAC range of high fidelity units has been 
opened at 619 Pacific Highway, St Leonards, NSW 2065. Pictured at the opening, left to 
right: Gordon Wallace, director, Australian Musical Industries; Geoff Brash, Mng Dir Brash 
Sutton Group; Ken Williams, NSW Sales Manager for AM! / TEAC; Bob Brash, Director, 
Brash Sutton Group. 


TRADE RELEASES — In brief 

Photo cell experimenters kit. Seven types of 
photocells including selenium, silicon and cadmium 
sulphide are included in an International Rectifier 
Company Kit available from Dick Smith Wholesale 
Company. The cells are broad tolerance types ideal for 
educational and hobby use. 

DICK SMITH WHOLESALE COMPANY 
162 Pacific Highway, Gore Hill 2065. 

Welwyn resistors meet approval. Total Electronics 
have information available on three ranges of metal 
film resistors from the Welwyn Electric product listing 
that meet BS9111-F010 for professional, military and 
Post Office use. They cover wattage ratings from Vs to 

and resistance values from 5.1 ohm to 2 megohm. 

TOTAL ELECTRONICS 

239 Bay St, North Brightoa Victoria 3186. 

A & R Soanar export activities. A considerable lift in 
export activity has been reported by the management 
of the A & R Soanar Electronics Group. Countries as 
varied as USA, Switzerland, Columbia and the 
Territory of Papua-New Guinea as well as countries in 
South-East Asia have been supplied with a wide range 
of the groups products. 

Visits to their manufacturing principals in Japan and 
to the Japan Electronics Show were included in the trip 
itinerary (rf Mr Arthur McR. Bennett, A & R Soanar 
Electronics Group general sales manager and Soanar 
Electronics general manager, Mr Joe C. Telfer. They 
were joined in Japan by managing directors Mr David 
K. Anderson and Mr George Soanes. 

A & R SOANAR ELECTRONICS GROUP 
30-32 Lexton Road, Box Hill, Victoria 3128. 

New CSMOS Logic Devices. Information on au ex¬ 
panded line of CSMOS L(^ic is available .from 
Motorola. The range includes a programmable divide 
by N decade counter MC14522 and a programmable 
divide by n binary counter, the MC14526, both featuring 
low power consumption. Others include inverting and 
non-inverting hex buffers, triple 3 input NAND and 
NOR gates and dual pair / inverter combinations. 

MOTOROLA SEMICONDUCTOR PRODUCTS 

Suite 204 Regent House 

37-43 Alexander Street, Crows Nest 2065 

Takeda Digital Instrumentation. D. C. Electronics 
have announced their appointment as sole Australian 
representatives for the wide range of digital systems 
and instrumentation equipment product by Takeda 


Riken Industry Co Ltd. The range includes computers, 
digital voltmeters, pulse generators, counters and 
frequency synthesizers. 

D C. ELECTRONICS PTY LTD 
32 Smith St, Collingwood, Victoria 3066. 


New Range of Digital Panel Meters. Schlumberger 
Instrumentation Australia Pty Ltd have released 
details oi an advanced range of digital panel meters 
with a number of worthwhile features. These include a 
LED readout module, ease of range changing, rugged 
construction and the use of an LSI MOS device to 
replace a large number of standard DIL packages. 

SCHLUMBERGER INSTRUMENTATION 

AUSTRALIA Pty Ltd 

112 High Street, South Kew, Victoria 3101. 


New High Energy Oxide Tape. The 3M Company 
have developed a cobalt modified ferric oxide cassette 
tape claimed to bring the fidelity of reel-to-reel 
recording to the cassette user without the complication 
of bias adjustment required with chromium dioxide 
tapes. The tape is the result of years of research to 
improve the dynamic range and undistorted output 
level available. The back of the tape has a new 
protective coating to improve the smoothness of 
winding. 

3M AUSTRALIA PTY LTD. 

950 Pacific Highway, Pymble 2073 NSW 


Glass Video Delay Line. Technico Electronics have 
released information on the Corning Video Delay Line 
type MCA-5.04. The equipment is designed for use in 
television vertical enhancement and analog image 
processing applications. j 

The normal storage time is one horizontal line (63.556 
usees) however other storage times from 30 to 64 usees 
are available. 

TECNICO ELECTRONICS 
53 Carrington Rd, Marrickville 2204. 

Temperature Controller for Plastics Industry. 
Philips have introduced a temperature controller for 
use in plastic moulding processes. Features include the 
use of a servo-drive indicator to overcome the 
problems of galvanometer systems due to hostile 
environment, and integrated circuitry designed to 
avoid compensation and lead length problems. 

PHILIPS INDUSTRIES 

Offices in all Capital cities. 0 


POWER 

MODULES 



• Single and Dual Outputs 

• Output Voltages to 50 Volts 

• Output Current to 2.0 Amps 

• Line and Load Regulation — Less 
than 0.01 7o 

• Short Circuit proof 

SCIENTIFIC ELECTRONICS 
PTY LIMITED 

42 Barry Street, Bayswater, 
Vic 3153. Phone: 

Melbourne 729 3170; Brisbane 
47 4311; Sydney 253955; Perth 
21 6146 


NEW PRODUCT 
SOMHz COUNnR MT 

Decade Counting Module for Freq. Counting 
time measurem. event counting etc. 

1. 50 MHz or 20 MHz counting capability 

2. Module Kit consists of 8290 or 7490, 7475, 7447 
and Minitron 3015 — F 

3. Single Plane 7 seq. Readout 

4. Lamp Test, Selectable Ripple Blanking 

5. Decimal Point 

6. PC — Glass Epoxy Board 

7. Well documented application note with step- 
by-step assembly and hook up instruction 

Gate Module F 

1. Module consists of 7440, 7400, and 74,500 

2. Adj. Reset Generator 

3. Reset and Strobe outputs 

4. Gate uses Schottky TTL 

5. PC — Glass Epoxy Board 

6. Application note and assembly Instruction 

Input Amplifier and Pulse Shaper Module 

1. 1 meg. ohm Inp. Impedance 

2. 20 mV sensitivity at 50 MHz 

3. Diode protected FET input 

4. Frequ. Response 10 Hz to 70 MHz ± 2db 

5. Glass Epoxy PC — Board 

6. Application note and assembly instruction 
All Modules operate off -f5 Volt rail 

50 MHz Counter Kit Price List 

50 MHz Decade Module $22.40 ea. 

20 MHz Decade Module $19.40 ea. 

Gate Module F $17.75 ea. 

Input Ampl. Module $16.20 ea. 

P/P$0.25 

Frequ. Standard and Clock Divider 
to be announced. 

YUNKER ELECTRONICS PTY LTD 

former Wayne Communicationa 

757 Glenferrie Road, Hawthorn, 
Victoria 3122. Phone 81 2818 
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as an extension of the planar technique in 
the chapter on semiconductor technology. 

Hie only photographic illustration used is 
on the front cover, but the text is amply 
illustrated with uncluttered line drawings. 

The review copy came direct from the 
publishers but the local agents, Hicks Smith 
and Sons Pty Ltd should be able to make 
copies available through major bookstores. 
(N.J.M.) 


Circuit Omnibus 

ELECTRONIC CIRCUITS MANUAL, by 
John Markus. Published by McGraw-Hill 
Book Company, New York, 1971. Hard 
covers, 220 x 286mm, 988pp, profusely 
illustrated. Price in Australia $20.75. 

Hiis is one of those “circuit omnibus” 
books which seem to be so popular among 
US book publishers. And although it 
basically presents only a schematic circuit 
and a few lines of text for each item, it has 
at least one characteristic making it worthy 
of inspection: sheer size. It has over 3,100 
circuits of recent origin, organised into 
some 99 categories, and must therefore lay 
reasonable claim to being the grand-daddy 
of all circuit omnibus books! 

For those involved in circuit and equip¬ 
ment design professionally,, and for ad¬ 
vanced hobbyists, it shotdd prove quite 
useful as a source of ideas regarding con- 
figuations and existing design approaches. 
However these would be the main 
readership for the book; the fact that it 
gives only the schematics and brief com¬ 
ments summarising circuit operation would 
make it of very limited use to other people. 
The review copy came from McGraw-Hill 


LARGEST RANGE IN 
AUSTRALIA OF 
ELECTRONIC 
AND RADIO BOOKS 

Mai! order available, prompt attention. 
See below for this month's new 
publications. 


Basic Television Principles & Servicing 

(Paperback) B. Grob 

$8.40 

Basic Electronics 
(Paperback) B. Grob 

$10.35 

Transistor Circuit Design Tables 

D. S. Taylor 

$9.35 

Hi-Fi In The Home 

J. Crabbe 

$6.80 

R.T.L. Cookbook 

D. Lancaster 

$6.50 

Transistor Manual 
(G.E) 

$3.60 

Introduction To Video Recording 

W. Oliver 

$5.10 

Miniwatt Technical Data 

7th Edtion 

$3.75 


Add 50 c for postage 

McGills 

Authorised Newsagency Pty. Ltd., 

187 Elizabeth Street 
MELBOURNE.VIC.3000 
Phone 601475 


Australia, but copies should be available at 
all larger bookstores. (J.R.) 


Bandwidth Compression 

PICTURE BANDWIDTH COMPRESSION, 
edited by T. S. Huang and O. J. Tretiak. 
Pubished by Gordon and Breach Science 
Publishers Ltd, New York, 1972. Hard 
covers, 160 x 233mm, 734pp, many 
illustrations. Price in UK 20.40. 

This is quite a specialised volume, in¬ 
tended mainly as a reference work for 
engineers and scientists in such fields as 
communications systems, pattern 
recognition, computer simulation, image 
enhancement and information theory. It is 
in fact a collection of the papers presented 
at a symposium on picture bandwidth 
compression held at the Massachusetts 
Institute of Technology in April 1969, in 
conjunction with the Boston chapter of the 
IEEE. 

There are 30 papers in all, ranging in 
scope from an examination of methods of 
evaluating picture quality to discussion of 
the application of Fourier-Hadamard 
transformation to intra-frame encoding of 
television pictures for bandwidth com¬ 
pression. 

A very learned work, and one which will 
no doubt be of considerable value to those 
involved in the fields concerned. It is 
perhaps a pity that the book was not 
published sooner, however, in view of the 
rapid progress in this area of research. 

The review copy came from the London 
office of the publisher, and no information 
was given regarding local price or 
availability. (J.R.) 


Semiconductor Basics 

SOLID STATE ELECTRONIC DEVICES 
by D. V. Morgan and M. J. Howes. 
Published by Wykeham Publications 
(London) Ltd, London, 1972. No 20 in the 
Wykeham Science Series. Soft covers, 
190pp, 140mm x 217mm, with numerous 
line drawings. English price ^2.25. 

As stated in the preface this book has been 
designed as a bridge getween high school 
science curriculum and the first years of 
university or technical institute in electrical 
engineering, and I feel that the authors’ aim 
has been well achieved. Both authors are 
lecturers in the Department of Electronic 
and Electrical Engineering in the 
University of Leeds, UK. 

Hie reader is led from a discussion on 
solid state and electron theory and the 
behaviour of electrons in solids to a 
description of most semiconductor device 
types. The descriptions are necessarily 
brief because of the size of the book and the 
compass attempted. 

Integrated circuits get a passing mention 


Electrotechnology 

ELECTRICAL TECHNOLOGY, parts 1 and 
2, by Theo Baitch. Published by Jphn 
Wiley & Sons (A’sia) Pty Ltd, Sydney, 
1972. Soft covers, 150 x 240mm, 502pp 
total, many illustrations. Price in 
Australia $7.95 each part clothbound, 
$5.96 each part paperbound. 

Although at present published as separate 
volumes, this is basically a single book and 
will apparently be published as such for 
future editions. It is intended as an initial 
introduction to the basic concepts of elec¬ 
tricity and magnetism, for students in the 
first year of technician courses or 
engineering courses in electronics, power, 
instrumentation or control engineering. 

The chapter headings give a good idea of 
the material covered: (Part 1) 1 — Fun¬ 
damental Concepts; 2 — Chemical Sources 
of Electromotive Force (EMF); 3 — 
Mechanical Sources of EMF; 4 — 

Miscellaneous Sources of EMF; 5 —• 
Resistance and Ohm’s Law; 6 — Resistors; 
7 — Simple Resistor Networks; 8 — Energy 
and Maximum Power Transfer; 9 — Net¬ 
work Theorems; (Part2) 10 — Magnetism; 
11 — Magnetic Circuits; 12 — Hysteresis 
Loop and the B-H Curve; 13 — Magnetic 
Pull; 14 — Induced Voltages; 15 — In¬ 
ductance and Transients in R-L Circuits; 16 
— Mutual Inductance; 17 — Connection of 
Measuring Instruments in Circuit; 18 — 
Resistance Measurements; 9 — The 
Potentiometer; 20 — Meters; 21 — Ex¬ 
tension of Instrument Ranges; 22 — 
Capacitors; 23 — Capacitance of Capacitors 
and Capacitor Networks; 24; Composite 
Dielectrics in Capacitors; 25 — Transients 
in RC Circuits. 

Many chapters include worked examples, 
and most end with tutorial problems. The 
book itself ends with a topic index, at the 
end of part 2. • 

The text of the book is written in clear, 
concise language and is well illustrated by 
diagrams and photographs where ap¬ 
propriate. 

A book which should be found of con¬ 
siderable value by those seeking an 
adequate background for further study in 
any of the fields concerned. 

The review copy came from the 
publisher, but copies should be available at 
all major bookstores. (J.R.) 

Active Devices 

ELECTRONIC ENGINEERING 
MATERIALS & DEVICES, by John 
Allison. Published by McGraw Hill Book 
Company, London, 1971. Hard covers, 
303pp, 160mm x 237mm. Australian price 
$10.65. 

The author is Senior Lecturer in the 
Department of Electronic and Electrical 
engineering in the University of Sheffield, 
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UK. In his preface Mr Allison points out that 
the book is based on a series of lectures 
given to students in their first, second and 
final years. To such students the work 
would be of great value as well as being a 
good refresher to the older graduate. 

The thirteen chapters include Quantum 
TTieory, Conduction in metals, Electrons in 
Solids, Energy Band theory. Semiconductor 
theory. Gaseous and solid state Plasmas as 
well as a good up to date coverage of some 
of the newer devices in use. 

In brief, a book worthy of consideration 
by anyone interested in the expanding field 
of Solid State knowledge. 

TTie review copy came from McGraw Hill 
Publishing Co in Sydney, and should be 
available from most technical booksellers. 

(N.J.M.) 

LITERATURE In brief 

FAIRCHILD BROCHURE. A brochure containing 
comprehensive data on the Fairchild range of power 
devices, as well as articles telling how to use silicon 
bimesar power, is available free of charge from 
Fairchild Australia Pty Ltd, 420 Mt Dandenong Rd, 
Croydon, Victoria 3136. The brochure has been 
prepared in Australia specifically for Australian users. 
INFORMATION STORAGE AND RETRIEVAL. 
Varian ADCO, USA, has prepared an 8-page brochure 
describing the ADCO 926 large scale information 
storage and retrieval system, and this is available on 
request to Varian ADCO, 470 San Antonio Rd, Palo 
Alto, Calif. 94306, USA. System 926 permits retrieval of 
any microfilmed document from millions within an 
average of 14 seconds and a maximum of 18 seconds. 
The brochure describes the system’s encoder, 
mounter, remote viewing, rapid remote access, and 
various options. 

MARCONI INSTRUMENTS LEAFLET. A leaflet 
containing information about new equipment added to 
the Marconi Instruments range since the publication of 
their main catalogue is available from Amalgamated 
Wireless (A’sia) Ltd, Engineering Products Division, 
422 Lane Cove Rd, North Ryde, NSW 2113. The items 
listed include audio and RF signal generatore, pulse 
and waveform generators, power supplies, modulation 
meters, counter-timers, PCM test sets, TV TEST 
SIGNAL GENERATOR / inserter and waveform 
monitor. 

SPECTRAL SENSITIVITY CHART, published in the 
UK by the Electron Tube Division of EMI Electronics, 
can be obtained free from EMI (Australia) Ltd, 
Commercial advanced Electronics Division, 14 
Parramatta Rd, Homebush, NSW 2140. This wall chart 
has spectral sensitivity curves for photo-emissive 
cathodes and transmission characteristics of various 
window materials, as well as other relevant data. 

CONTACT, the international news bulletin of 
Marconi Instruments Ltd, UK, can be obtained from 
Amalgamated Wireless (A’sia) Ltd, PO Box 96, North 
Ryde, NSW 2113. Issue 24 has information on an im¬ 
proved white noise test set, four solid-state microwave 
signal sources, a portable frequency counter, a TV 
waveform monitor, additional plug4n units for the TF 
2361 sweep generator, and three rotary vane at¬ 
tenuators. (5 


ALL BOOKS 

REVIEWED IN THESE 
PAGES 

AND HUNDREDS OF OTHERS) 

AVAILABLE FROM 

nCHNICAL BOOK CO. 

289-299 SWANSTON STREET, 
MELB. 3000. Ph. 663-3951 


We train 

radio enthusiasts 
who want to 
become experts 


Stotts ® 


EA1172 


TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne, 3000. 383 George St., Sydney, 2000. 

290 Adelaide St., Brisbane, 4000. 45 Gilles St., Adelaide, 5000. 

89 St. George’s Terrace, Perth, 6000. P.O. Box 3396 Singapore 1. 
Please send me. free and without obligation, full details of your 
courses in Radio For Amateurs and Electronics. 

Mr., Mrs., Miss. 

Address..... 
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STC491 


No sales counsellor will call 


..Age.. 


■ 
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We can make you the person to whom 
people will look to when they have a 
radio problem. We can help you become 
an expert in the theory and praaice of 
modem radio, or we can give you the 
know-how to get an Amateur Operator’s 
Certificate. 

Either way, you’re making the most 
of your interest in radio by tafeng a 
Stott’s correspondence course. 


Radio for Amateurs Course: 

From radio basics, to intricate principles. 
Receiver design and construction. 

Latest techniques in electronics. Every¬ 
thing you’ll ever need to know, made 
easy to understand by top radio engineers. 

Amateur Operator’s Certificate: 
Gives you the background knowledge and 
the skills you need to pass the PMG exams 
and get your Certificate of Proficiency. 

Also available-Stott’s Courses 
in Electronics. 


LANTHUR ELECTRONICS 

69 Buchanan Avenue, North Balwyn 3104. Victoria. Tel. 85 4061 

Basic power supply kits 

Use instead of batteries in all types of transistor 
equipment. D/ C voltages available from 6 to 15. 
Kit consists of multi-tapped transformer, bridge 
rectifier, filter capacitor & instructions. 

600 ma. size $5.50 

1 amp size $5.95 

2 amp size $7.50 

Plus packs, post. Vic 0.40 

Other. 0.70 

Intercomm. Sets 

Comprises master and one remote statloa Sup¬ 
plied complete with battery, sixty-six feet of 
connecting wire, staples and instructions. $9.80 

Plus packs, post. Vic 0.40. 

Other. 0.70 

Basic battery charger kit 

For charging6 8. 12 Volt car batteries at 4 amps. 
Consists of transformer, air cooled bridge rec¬ 
tifier, ballast resistor, pair clips 8. 
instructions. $13.95 

Plus packs, post. Vic 0.40 

Other. 0.70 

For electric hand tools 8. other electric motors 
Suitable only tor ac/ dc or brush type motors 
Controls speed down to stop without loss of torque 
Complete ready to use 8. S. E.C. approved. 

2 amp. size 500 watt. $12.95 

10 amp size. 2500 watt. $20.50 

Plus packs, post. Vic 0.40 

Other. 0.70 

Basic lamp dimmer kit 

Will control brightness of incandescent lamps of up 
tol400 watts. K it consists of 6 amp. triac diac pot. 
with switch, knob, 2 capacitors, 4 resistors, 8. 
ferrite rod inductor and circuit. $5.95 

6 amp. triacS. diac only. $3.25 

Prices include postage. 

Soldering Iron 

Scope, six second heating. Connects either to car 
battery or special transformer. 

StandardScopeV4" bit. $6.50 

Miniscope Ve" bit $6.25 

Vibroscope Etching tool for writing on metal $5.50 
Can be supplied from car battery or transformer. 
Special transformer to suit all above tools $8.50 

Above prices include postage 

Air cooled selenium plate rectifier — 6 amp. 
rating. For battery chargers etc $4.95 

Contact cooled bridge rectifiers 

2 amp. Selenium type. 20 v. $1.50 

1 amp. Selenium type. 25v $1.00 

600 ma. Selenium type 25v $0.75 

Prices include postage. 

Radio Tuner for Broadcast Band 

Not a kit but ready to use. Solid state mounted on 
P.C board 5’/? x 2". Complete with 8" aerial rod 
and 2 V 2 '' dial knob. Suitable tor building into 
amplifier systems, tape recorders etc. or may be 
used directly into high impedance headphones. 
Requires 9 volts dc at 5ma. Band width 8 khz. 
Output V 2 volt approx. 

Prlce$19.95 

Also now available with straight line dial, 6%“ x 
13 / 4 " $23.95 

Plus pack 8. post. Vic 0.40, Other 0.70. 

Silicon Diodes 

25 amp. stud mounting type suitable for battery 
chargers, alternators etc, 50 piv $1.15 100 piv $1.30 
Fwd 81 Rev. polarity avail. Heat sink adaptors 0.35. 
Prices include postage. 

Amplifier Module Kit 

3.5 watts output with 20 voJt supply. Easy to 
assemble with circuit 8. wiring diagram supplied. 

Kit consists of printed board 3 V 2 " x 2 V 2 ", 4 tran¬ 
sistors, 5 caps8( 6 resistors. $6.50 

Price includes postage. 

Magnetic Earpieces 

Complete with cord 8 . plug. 

2.5 mm. 6 tor $ 2.00 

3.5 mm. 4 tor $2.00 

Price includes postage. 
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TUDOR RADIO 

L. E. CHAPMAN ESTABLISHED 1940 

103 ENMORE ROAD, ENMORE, NSW 2042. 
PHONE 51 1011 NEW POSTAGE RATES PLEASE ADD EXTRA 



RECORD LEVEL 
INDICATOR 
METERS 
11.50 


WE STOCK 
THE COMPLETE 
RANGE OF 
MSP SPEAKERS 


SPEAKERS 

MSP 8*inch dual-cone $7.50 

MSP 12-inch dual-cone $9.50 

MSP 7x5 $5.00 

MSP dual-cone 6-inch $7.50 

Rola 6x4 $3.50 

Rola 5 X 3, 15 or 27-ohm $2.50 

MSP 6 X 9.8 or 15-ohm $6.00 

National hi-fi built in tweeter 
8^hm $14.00 

Peak dual-cone $7.50 

MSP 12-inch radial beam 12POB $25.00 
Mid range 8 inch woofer 4-ohm $6.00 
MSP 5 / inch large magnet 15-ohm $3.00 
MSP 4 / inch large magnet 15-ohm $3.00 
Magnavox 6x9. 27-ohm $5.00 

MSP 6 X 4,8-ohm $3.50 

Rola 4-inch 27-ohm $3.00 

MSP 4% X 2y4 8-ohm $2.50 

MSP 6x5 15-ohm $2.00 

Magnavox Tweeter 5-inch 
HF5SIC $7.50 

Rola custom speaker Kit C3 GX 
tweeter and C60 woofer and all 


components 
MSP 15-inch 
MSP dual-cone 12 aux 
2015-watt HMS 
Pioneer 15-inch 30-watt RMS 
Magnavox Electrostatic 3‘/a-inch 
tweeter Mdl 3.5 
Tesla 8-inch 4-ohm 
Rola 8-inch 15-ohm 
8-inch 3-ohm 
Magnavox 3TC tweeters 
Magnavox 8WR 
Magnavox 12WR 
MagnAvox 8-30, 8-ohm 
MSP 6-inch 15 ohm 
MSP 5-inch tweeters 
MSP2^-inch 
MSP 2‘2-inch 
MSP 2=‘/4-inch 
Speaker Plugs, 4 pin 

ICK( 


$19.05 

$45.00 

$17.50 

$40.00 

$2.50 

$5.00 

$5.00 

$4.50 

$4.00 


Speaker Sockets 


$4.00 
$3.50 
$2.50 
$2.50 
$2.50 
15 cents 
15 cents 


SPEAKERS 
3V2-inch 45-ohm 
$3.50 


Hitachi 2SB337 Power Diodes 

$1.50 

RECORD CHANGER: DUAL 

12-10. 

Shielded motor 

$58.00 

r PHILIPS GRAMOPHONE 

MOTOR. 

6 volts, 4-speed, 
and pibk-up $7.75. 


B.S.R.CERAMIC 
CARTRIDGE 
STEREO $4 






B.S.R. RECORD CHANGERS 
latest models, G11301 balanced arm, 
shielded motor, heavy turntable, 
magnetic cartridge $55 
Cl 17 magnetic cartridge $45 
UA15 wiSi 12 inch turntable $30 


B.S.R. MINI 
CHANGER 

UA50 $19.50. 


SPEAKER CABINET 
size 16 X 8 X IOV4 inches 
complete with 8 tacx MSP 
dual cone speaker, 5 inch 
tweeter and crossover 
capacitor, $21.50 
Cabinet without speakers $ 10.00 


Speaker Cabinet 

10 X 7 X 4 with 5 inch 
speaker $5.50 


SPEAKER 
CABINET, size 19 
X 15 X 9. Suit 12- 
inch and 3-inch 
tweeter. $12.50 




I 



AMPLIFIERS. 3 ‘2 watts, 
size 7*2 X 5 X 4‘2 $10 


SPECIAL 

25 different values. Mixed pots for 


$5 


Special perspex tops for record 
changers $4.75 


BATTERY 

SAVER, 

6 or 9 
volt DC 
300MA, $11.00 



PHILIPS PLUG-IN 
PICK-UP CART¬ 
RIDGE, mono $3.50 


B.S.R. 4 speed Gramo Motor and 
Pickup. 240 volt with built in 9 volt 
power supply_ $7-95 

250 mixed screws. BA, Whit., self¬ 
tapper bolts, nuts, etc. $1 bag plus 25c 
post. 



6.5mm jack 
plug & 7ft 
shielded cable 95c 


6.5 mm to 
3.5mm plug 
adaptor & 7ft 
shielded cable 95c 


3.3mm to 3.5mm connector, 7ft shielded 
cable 95c 

Jack plug sockets, 6.5mm35c 


POTS 

1 meg. 2 pole switch 
lOOKswitch 2 pole log 
lOK carbon or wire wound 
1.3 linear 

‘/ameg log 

230 Dual Ganged Log Pots 
20K switch 
lOK switch 
1.3 dual ganged log 

2 meg Dual Ganged Lin. 

Dual 3 meg ganged log 
500 ohm WW 

30K Lin 
I3K T3K 

lOK Dual ganged concentric 

2 meg log 2 pol 

7,300 log 

200K lin 

230K log 

2K lin slotted 

30ohm 

230K lin 

lOOK lin 

‘/ameg lin 

30 log switch 

1 meg dual ganged log 

2meg lin 

lOK dual-concentric double¬ 


pole switch pots 
Mixed pots, 23 different 


values 


95c 

50c 

50c 

50c 

50c 

$1.25 

75c 

75c 

$1.00 

$1.25 

$1.00 

50c 

50c 

50c 

50c 

$1.25 

50c 

50c 

50c 

25c 

50c 

50c 

50c 

50c 

75c 

$1.25 

50c 

$1.25 

$5.00 


^Soc 


each 


POTS 

1 meg. Dual Ganged Log 1.25 

1 meg. Dual Ganged Lin 1.25 

‘/a meg. Switch Pot double pole 
log 75c 

Dual concentric double pole switch pot 
50k,25k $1 each 


CAR RADIO 
PUSH BUTTON 
TUNER COMPLETE 
$4.50 


FERRITE TUNERS 
$1.50 




SPEAKER ENCLOSURE size 19 x 15 x 
9 inches. Complete with two 8x4 
speakers and 3-inch tweeter, including 
cross-over network, in 8 or 15-ohm $25 

Morganite and IRC resistors. At least 33 
values. Suit transistors, radios, TV etc., 
$2.00 per 100. Pack and post. 25c. 
100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 

$2.00. Pack kndjx>st 25c. 
30 -I- 24, 330vw 4- lOOuF 23vw, 

75c each 

30 + 30 300VW 230VP 75c each 

Many others. Invaluable for service. 
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GARRARD PLUG IN STEREO 
CARTRIDGE. $ 6.00 



English push-button on/off switches, 
75c each. Pack and post lOc. 

MIXED RESISTORS, 3.5 and lOW 
I R C., 25 for $ 2 . 


MSP 12 Aux, 20-watt 
RMS 45-12000HZ $17.50. 



t? 


50 M CHOKE $1 
Pack and Post 30 cents. 
Interstate 6 Q cents. 

300M Choke $2.50. 


MSP MODEL 2MBC TWEETER 
SPEAKER. RANGE 5KHZ TO 20KHZ. 
NEW RELEASE $5.00. 

6 VOLT PILOT LIGHT, screw 

in ea.15c. 

RESIN CORE SOLDER 5 yards 75c 


INDOOR TV 
AERIALS $1.50. 
Pack and Post 


25c 


Electros 20 400-450 
Electros 10 400-450 
Electros 15 50-65 


75c each 


ALLIGATOR CLIPS 
on 16 inch lead 20 cents a pair 

SATO BRACKET LAMP 
25 cents 

STEREO SPEAKER LEAD, 10 cents yd. 

DIAL DRUMS, 5 inch, 3V 2 ,3% 50c ea. 

PHONE MICROPHONES 
complete with 3 ft Sinch shielded lead 
and 3.5MM jack plug 

POWER TRANSFORMER 
300 mA voltage doubler 220 — 260V 
primary lOOv secondary 6.3V and 5V 
heater windings $ 8 . 

TV legs, set of 4, $ 1 . Size 5 V 4 inch. $ 1.00 
lOK Double pole concentric pots $1.25 
Electros 8 MFD VW VP 300 350 
4 for $1. 


Speaker Plugs, 4pin 
Speaker Sockets 


15 cents 
15 cents 


ELECTROS 20 MFD 200P.V. 


20 c. 


S^SIPRODS 


50 cents pair 


STEREO JACK PLUGS 

75 cents 

Mono 

50 cents 

3:5 mil 

25 cents 

CASSETTES C 60 top brand 

$ 1.20 

RECORD CHANGER: DUAL 12-10 

Shielded motor 

$58.00 

POWER TRANSFORMERS: 

100 -milliamp 

$4.50 

300mA, 225V per side 

$ 8.00 

50mA, 220 V per side 

$4.00 

Transistor type, 240V to 40V centre 

tapped, 6 . 3 V 


Transistor type, 240V to 150-CT-150, 

6.3V lA. 


100 MIL power Transformer 

$6 

POTS 


1 meg. Dual Ganged Log 

$1.25 

1 meg. Dual Ganged Lin 

$1.25 

‘/2 meg. Switch Pot double pole 

log 

75c 

RADIO KNOBS push on mixed. 

12 for 50c 


HEATSINKS, size 4x2 

$ 1.00 each 

50-ohm POTS ideal for Ext. 

Speakers. 


50c each 

BELLWIRE 

2 c yard 

Transistor ear plugs 

3 for $1.00 

Tag strips, mixed types 

Dozen, 60c 

Switches, Oak 4-position 

50c each 

2 -position 

40c each 


Push button switch, 
4 position and 1 
postoggle switch, $ 1 . 



Stereo Head Phones 
good quality 

$6.50. 


ELECTROS: Sin one 

50uF 250VW 415VP 

8 uF 350VW 415VP 

lOuF 350VW 415VP 

75 cents each. 



STEREO AMPLIFIER KIT SETS 
TU 10 ,3.5 watt per channel $19 

TU 11 , 3.5 watt per channel, has 
facilities for tape and microphone 
channels $23 

TU 12 ,5 watt per channel $22 

TU 13, 5 watt per channel, with TU 11 
facilities $27 

Each kit set includes valves and all 
components. Front face plate, if 
required, $1 extra. 

Single stage amplifier kit set: 

5 watt per channel $22 

Transistor ear plugs 3 for $1 

Tag strips, mixed types Dozen, 60c 

Switches, oak 4 position 50c each 

2 position 40c each 





Metal Rectifier j 

' T-" • 

$leach 


Neon 240 volt bezel lights, 75 cents each 

Curled expanding shielded wire app¬ 
rox. 7 yards $1.50 

Miniature valve sockets 7 and 9 pin 
15 cents each. 

Speaker Crossover network Con¬ 
densers 2 MFD — 60 cents 
Philips IFTs 455KC 75c each 

Aerial and oscillator coils 50c each 

Transistor IFs, medium size, 75c each 


Vibrators, 6 volts sync 

$3.50 

4-volt sync 

$2.50 

24-volt sync 

$2.50 

32-volt non sync. 

$3.50 

Electros 500uF10VWVpl2. 40c 

TV IF COILS, 


IDEAL FOR J 

1/ 

COIL FORMERS ^ 


$1 dozen "1 


GENERAL TV CABINET. 9 inch, $12 



DISCATRON 
CABINETS 
$4 EACH. 
7V2 X 12 X 33/4 


3V2 AMP. FUSES $3.50100. 

Din Plugs, 3 or 5 pin 50c each. 



INSTRUMENT CASE, suit record 
player etc. Size I 6 V 4 ’* xllW x S'\ 

STEREO RECORD PLAYER BSR 4 
speed $15 

""" SPECIAL 

MIXED POTS, 25 different values 
including ganged and dual concentric 

$^ 

STEREOGRAM CHASSIS AND 
TUNER, 8 valve push pull output well 
known make $45.00 

PICTURE TUBES. 12 inch for Jap 
sets $25 

9 inch $19.00 

CRYSTAL MICROPHONES, $2.25 

DUAL GANGED LOGPOTS, 

25K 50c each 


ELECTROS, 20 MFD 400WK--450VP, 
75 50 65 75cents 


SPEAKERS, 3 Vi 2 inch 450HM 


$3.50 
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LAFATETTE GUARDIAN ^'6000” 6-BAND 

Beacon - Broadcast - Marine - FM - Aircraft - VHP 
Portable Radio with Radio Direction Finder 



$179.50 

Including 
Sales Tax 


Rotatable Antenna 
for Beacon, Broadcast & 
Marine Band Reception 
& Direction Finding 


Signal Strength 
Tuning/ Battery 
Meter 


/ Tunes 
6 Bands 


Squelch 

Control 


BATTERY OR 240V AC OPERATION 

6 BANDS (1) 180-380 KHz (2) 540-1600 KHz Broadcast (3) 1.6-4.6 
MHz Marine (4) 88-108 MHz FM (5) 108-136 MHz Aircraft (6) 147- 
174 MHz FM VHF 


The Guardian “6000” is Lafayette’s most advanced deluxe Portable Battery/Electric 
Radio for top reception plus Direction Finding. 19 Transistors. 14 Diodes and 2 Therm¬ 
istors. Complete with comprehensive Operating Manual. 


HA-600A Solid State Communications Receiver 



GENERAL 

COVERAGE 

HA-600A 

$219.50 

Including 
Sales Tax 


5 |i A gyirxc 150 400 khz, 55 O-I 6 OO khz (Broadcast Band), 1.6-4.8 MHz, 4.8-14.6 MHz, 
DMlXIi/O 10.5-30 MHz. 

OPERATES FROM 12 VOLTS OC (negative ground) OR 220-240 VOLTS 50 Hz 


• Field Effect Transistors In R.F., Mixer and 
Oscillator Stages. 

• Two Mechanical Filters for Exceptional 
Selectivity. 

• Voltage Regulated with Zener Diodes. 

• Product Detector for SSB / CW. 


• Edge illuminated Slide Rule Dial with "S'* 
Meter. 

• Continuous Electrical Bandspread Calibrated 
80--10M. Amateur Bands. 

• Variable BFO, Automatic Noise Limiter. 

• Speaker impedance; 4 to 16 Ohms. 


LAFATETTE ELECTRONICS 

Omsion of Eloetron Tube Disfribotors Pty. LAFAYeTTeCommunlcaflons n.eolvors or* alsb 
04 avallabla from :— 


All mail enquiries and orders to; 
VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

94 HIGH STREET, ST. KILDA, 
VIC., 3182. Phone 94 6036 


RADIO HOUSE PH. LTD., 306 Pitt Street and 760 George 
Street, Sydney. N.S.W. 

TiSCO AGENCIES, Overend and Hampton Streets, 
Woolioongabba, Q’land. 

WILLIS TRADING CO., 445 Murray Street, Perth, W.A. 

L A. HEYWARD, 6 Herbert St, Launceston, Tas. 


TRADE REPRESENTATIVES 


S.A.: Tyquin Distributors Pty. Ltd., 13 Deacon Ave.; Richmond — Phone57 8153. 
W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington St., Perth — Phone 21 7861. 


HAM 

RADIO SUPPLIERS 

MAIL ORDER SPECIALISTS 
323 Elizabeth Street Melbourne. 
Vic. (2 doors from Little Lonsdale 
Street) 



20iP-H. $12.50 

90* quadrant meter. 
Pocket size. 

AC/V; lOV. 50V, lOOV, 
500V. lOOOV (I0,000n/V) 
DC/V: 5V, 25V, 50V, 250V, 
500V, 2500V (20,000n/V) 
DC/A: 50^A, 2.5mA, 250mA 
OHM: 60k^, 5M^ 
Capacitance: lOOpF to .01- 
^F, .OOl^F to .l^F 
db: -20(lb to -F22db 
Audio Output: lOV, 50V, 
120V, lOOOV AC 
Appru*. size: 4y2"x3V4"x 
l>/b" 


MODEL CIOOO $6.95 

is the Ideal low cost 
pocket meter. 

AC volts: lOV, 50V, 2S0V 
lOOOV (1000S2/V) 

DC volts: lOV, 50V, 250V 

lOOOV, (looon/v) 

OC current: ImA, lOOmA 
OHMS: ISOk^ 

Occibeis: —lOdb to -»-22db 
OiMoasioss: 4V4''x3W''xlW'' 
4y4''x3yi"xlVb'' 

DELUXE 150 
PROJECT KIT 

Using integrated cir 
cult, in hardwoof 
carrying case, contain; 
all parts for 150 dif 
ferent projects inc. IC 
diode and Transisto 
Radios, electronh 
switches, relays 
alarms, test equipment 
etc., etc. VERY GOOC 
VALUE. 

Price $30.95. Postage 
75c. 


I 1 WATT TRANSCEIVER, 
f 13 TRANSISTOR 3 CHANNEL 



arwl Call ^stem. Specifications: 
Circuit: 13 Transistors, 1 Diode, 1 
Thermistor. Range: Up to 10 miles 
(depending on terrain, etc). 

Frequency: 27.240 MHz (PMQ 

approved) Freq. Stability: Plus or 
minus 0.005%. Transmitter: Crystal 
controlled, 1 watt. Receiver: 

Superheterodyne, Crystal controlled. 
Antenna: l3 Section Telescopic. 
Power Source: 8 UM3 1.5 volt pen 
batts. Size 8V4in. x 3V4in. x IMiin. 
Weight: 25 ozs. Other features: 


Leather carrying case, battery level meter, 
squelch control, earphone jack, A.C. adaptor. 
Jack, etc. Price $79.50 A PAIR. Single units 
available $40 each. Be early! 


ELECTRONIC KITS FOR 
BEGINNERS 

POPULAR IMPORTED ELECTRONIC KITS, 
NO SOLDERING, EASY TO ASSEMBLE, 
BATTERY OPERATED, SAFE, SUIT ALL 
AGES CHILDREN & ADULTS, BOARD TYPE 
CONSTRUCTION, EASY TO FOLLOW IN¬ 
STRUCTIONS, IDEAL GIFT. 

CRYSTAL RADIO KIT No. 28207, tunes AM 
broadcast band, simple 1 hour construction, no 
batteries, ideal for beginner $4.25 post & pack 
.50c. 

AM TUNER AMPLIFIER KIT NO 28241, build 
your own3 transistor tuner & amplifier, all parts 
transistors, tuning gang, transformers, speaker 
etc. $12.50 p.p. .75c. 

10 project ELECTRONIC KIT, NO 28202, 10 
working projects, SOLAR BATTERY, builds 
radios, oscillators, signal generators, all solid 
state $7.50 p.p. .75c. 

15 PROJECT ELECTRONIC KIT No. 1544 Learn 
electronics with each project, build these, morse 
code oscillator, radios, alarms, sirens etc. $9.90 
p.p. .85c. 

IC 20 20 PROJECT ELECTRONIC KIT, learn 
about integrated circuits with this educational 
kit, 20 working projects including integrated 
circuit, $11.90 p.p. .95c. 

50 PROJECT KIT No28201 DELUXE MODEL 50 
working projects, educational entertaining, all 
solid state includes everything nothing to buy, 
constructed in hardwood case, panel meter, 
radios, amplifiers, burglar alarms, tachometer, 
test equipment, good value $19.50 p.p. $1.20. 
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e desire and ability to construct receiving, transmitting and test 
luipment was once one of the hallmarks of the amateur; what is the 
■esent situation? 


AMATEUR BAND 
NEWS AND NOTES 

by Pierce Heoly, VK2APQ 


esurgence in do-if-yourself? 


0 build or to buy? This question confronts those who 
ve just been granted an amateur licence. For some 
irs now there has been a tendency to use com- 
rcial equipment, rather than build one’s own, 
rticularly for use on the HF bands and involving SSB 
hniques. 

lome of the points raised in defence of commerical 
uipmentare: It has a higher resale value than home 
ilt equipment; the cost of components for a home 
ilt unit often approach that of the commercial 
rsion, while the latter may also offer facilities which 
e amateur is hard put to it to provide; the complexity 
SSB techniques are such that the average amateur 
nnot hope to produce home built equipment equal in 
rformance to the commercial version. 

Whether these are valid points or not is arguable. But 
;ent comments on the air, and the contents of 
lateur journals suggests that there is a trend, if not 
tirely away from commercial equipment, at least 
wards a better understanding of it, and a 
eparedness to work on it, update it, and generally 
iprove or modify it where this is practical. 

Some (rf the comments heard on the air are 
miniscent of some twenty-five years ago, when the 
;enuity of the amateur was at an all time Wgh. 

[n those days he frequently converted disposals 
uipment to suit his ne^s, even though these were 
en far removed from the purpose for which the 
uipment was originally designed. 

Browsing through recent magazines, from both 
tional radio societies and various radio clubs, it is 
vious that there are quite a large number of articles 
ritten (or the home constructor. There seems to be a 
tnd back to the “do it yourself’’ approach. 

Have we come full circle in the attitude of the 
nateur towards the equipment he wants for his 
ation? Having sampled the novelty and convenience 
completely packaged plug-in units, is the^basic 
stinct of the radio enthusiast again revealing itself? 
is it some other factor? 

There may be some who will disagree that there is, 
is likely to be any noticeable change. There are 
hers who concede that there is a definite trend 
wards home built equipment in Australia. 

Several factors have been suggested as the reason 
the trend, such as; 

—the failure to obtain relief from heavy customs 
duty on imported equipment. 

—increased knowledge of the techniques associated 
with SSB and solid state devices by the older 
generation of operators. 

-more activity on the UHF / VHF bands. 

-the more reasonable cost and availability o( 
modern solid state devices. 

-the need to service commercial equipment and 
therefore learn more about the techniques used, 
-the inherent instinct to improve the performance 
of equipment, 
on the other hand 

-a realisation that there can be more to a QSO than 
pressing a button. 

There are a number of other things which support the 
mpression of this trend. One is the growing number of 
groups or “owners clubs’’ that exist for the purpose of 
iisseminating information on fault finding, adding 
facilities to or improving the performance of various 
commercial units. 

One result is to eliminate the mysteries (rf the so- 
called “black box’’ which, in the past, discouraged 
many from even taking the unit from its case. WhUe 
the reason usually given was that guarantees and 


warranties would be invalidated by removing the lid, 
the real reason was (rften a disinclination to fiddle with 
something that was not understood. 

To some degree, manufacturers are now en¬ 
couraging the trend by producing and marketing 
modification kits to enable owners of their products to 
improve the versatility and performance. Similarly, 
many clubs and groups are producing and selling kits 
designed by individual members or technical com¬ 
mittees. 

Maybe a new generation of amateurs is emerging. 
Maybe the WIA-YRCS training which many receive, 
and which requires a practical work project for the 
various certificates, is helping set an example, which 
others may follow. 

The Hunter Branch, NSW division WIA certainly sets 
an example. Each year in conjunction with their an¬ 
nual field day, “A Member Built It’’ competition is 
conducted. The conditions are that the entry must not 
be a modified piece of disposal or commercial 
equipment, or a kit set, and it must be capable of being 
demonstrated at the judging. 

Many clubs invite members to bring along pieces of 
equipment to meetings and discuss them with fellow 
members. Other clubs have working bees to build 
equipment for use by members attending the club. 

And right down at the grass roots level, where 
amateurs research and build equipment to explore new 
techniques, there is plenty (rf evidence that Australian 


amateurs are at least as well to the fore as their 
overseas counterparts. 

Three recent achievements come immediately to 
mind. The first is mentioned elsewhere in these notes 
and records the successful conclusion of an 18 mwith 
UHF project undertaken by two Sydney amateurs. 

Another is the moonbounce project conducted by the 
lllawarra Branch at Dapto, south of Sydney. This 
culminated in 432MHz contacts with amateurs in the 
United States, but required a tremendous amount of 
work, spread over several years, on the part of an 
extremely enthusiastic group. It would also have 
required a similar effort at the other end of the link in 
the US. 

The third achievement was the successful first two- 
way slow scan television colour transmission in June 
1972, between John Wilson, VK3LM in Ringwood East, 
Victoria and Bill De Witt, W2DD, in Fairport, New 
York State. 

These amateurs have done what only a few years ago 
would have been considered improbable if not im¬ 
possible. 

No, the art of home building is not dead. The em¬ 
phasis may have shifted, but it is alive and kicking. 
Lode around and note the trends and activities we have 
mentioned. Look at your own situation. There must be 
some additional activity you can undertake which will 
give you the satisfaction of being a really active 
amateur. And take a look at article 3 of the Amateur’s 
Code. 

After listening to speakers at the recent Hunter 
Branch meeting, also reported in this issue, it was 
realised that there is still a wide field in radio com¬ 
munication techniques wherein the amateur can 
continue to experiment. Discuss the possibilities with 
the members of your favourite net; you may be sur¬ 
prised. 

Anyway, assist the trend to gather momentum. It 
will help achieve recognition that the technical skills of 
the amateur can be a major contribution to the elec¬ 
tronics industry and a service to the community in 
times of emergency. This recognition is urgently 
needed, particularly among the delegates to ITU 
conferences from countries who have b^n extremely 
critical of the amateur’s worth. 

Referring to the Amateur Code. Article 3 reads: 

“The amateur is progressive. He keeps his station 
abreast of science; it is well built and efficient. His 
(grating practice is above reproach.” 

Give it some thought. The future (rf amateur radio 
may well rest on adherence to its principles. 


WIRELESS INSTITUTE ACTIVITIES 

NEW SOUTH WALES 
Hunter Branch 

The monthly meeting of the Hunter Branch, NSW 
Division, WIA, was held in the P.D. Riddell Theatrette, 

Newcastle Technical Cdlege on Friday night 1st 
September 1972. 

More than 70 persons attended the meeting, which 
commemorated the 75th anniversary of Guglielmo 
Marconi’s first transmission by wireless across water. 

The address on Marconi was given by the president 
,of the Hunter Branch, Gordon Sutherland, VK2ZSG. It 
* was illustrated by slides showing highlights in the life 
of Marconi and early wireless equipment. Addresses 
were also given by personalities associated with the 
early days of wireless in the Newcastle area. 

Mr Albert Butler, retired Radio Inspector, PMG’s 
Department spoke on the part played by the Australian 
Post Office in the early days of broadcasting. He also 
spdee (rf his father, who was one of the earliest wireless 
experimenters in Australia. 

Mr Pat O’Sullivan and Mr Cliff Marple spoke of the 
various changes that had taken place at radio station 
:MD since its establishment. A number of slides 
illustrated equipment used and the trials in main¬ 
taining early installations. 

Jim Cowan, VK2ZC, spoke about radio station 2KO, 
illustrating with slides various installations used over 
the years. Sir Allan Fairhall, VK2KB, founder of 2KO, 
sp(^e (rf the early days (rf broadcasting in the 
Newcastle area, and quoted some extracts from the 
first log book of radio station 2KO. 

Several pieces of equipment used in the early days 
were on display. 

Lionel Swain, VK2CS, spoke on the early days of the 
Newcastle Radio Society (rf which he was foundation 
secretary. The society, which later became the Hunter 



Radio clubs and other organisations, as well as individual amateur operators, are cordially in- 
/ited to submit news and notes of their activities for inclusion in these columns. Photographs 
vill be published when of sufficient general interest, and where space permits. All material 
should be sent direct to Pierce Healy at 69 Taylor Street, Bankstown, NSW 2200. 


Bill Hall (right) with Antino d Silveria and 
his wife at the Hunter Branch for the 
Brazilian award presentation. (See story) 

Branch, WIA, was formed in September 1922 and, as 
Lionel pointed out, the meeting preceded the 50th 
anniversary of the branch by only a couple ot weeks. 

The vote of thanks to the speakers was moved by 
Chris Cowan, VK2PZ and seconded by Frank Cox, 
VK2APO. 

Prior to the addresses, Tony Mulcahy, VK2ACV, 
president of the NSW Division WIA, presented William 
S. Ott>, VK2ZL, with the Honorary Life Membership 
certificate and badge of the WIA. Bill Otty has been an 
active amateur for 61 years, during which time he had 
done a great deal to help potential amateurs. He was 
also presented with the Hunter Branch Award by 
Gordon Sutherland, VK2ZSG, president of the Hunter 
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Branch. 

The Hunter Branch Award was also presented to 
Stan Lloyd, VK2AYL, Kev Watson, VK2BLW and T. 
Mckenzie, ZL3RK. These certificates were presented 
by Pierce Healy, VK2APQ. 

ITU AWARD 

On Saturday 22nd July, 1972, at the Hunter Branch 
rooms, Teralba, a presentation was made to Bill Hall, 
VK2XT, a well known “DX” operator from Toronto, 
near Newcastle, NSW. The function was attended by 
members of the branch. 

Prior to the presentation. Bill received a letter from 
the Brazilian ambassador, L. E. do Nascimento e 
Silva, which read; 

“I have the honour to present you with the diploma 
granted by the government of Brazil for your par¬ 
ticipation in the international contest (rf radio 
amateurs of 1970, held as part of the commemoration 
of the ‘World Day of Telecommunications’.” 

Acting on behalf of the Brazilian Government, a 
member of the embassy staff in Canberra, Antino d 
Silveira, PY3BSW, visited Newcastle to present Bill 
with a certificate for his achievement in a world-wide 
amateur radio contest held in 1970. The contest was 
sponsored by the government of Brazil as part of the 
ITU celebrations for World Telecommunication day. 

Following the function Antino and his wife were 
taken on a tour of Newcastle, Lake Macquarie and 
surrounding districts. 

Central Coast Amateur Radio Club 

Repeaters in general and the Gosford repeater in 
particular, was the subject of a lecture at the August 
meeting of the club. The lecturer, Ross Mudie, VK2- 
ZRQ, gave a most interesting background on the 
subject and detailed information on the club’s own 
installation. Many questions were asked by members 
and visitors. 

The Gosford repeater operates on Channel 1, the call 
sign VK2RAG. 

Plans are being made for the annual field day to be 
held early in 1973. Ross Mudie, has accepted the task of 
manager. More details in later notes. 

Full details of the club may be obtained from the 
secretary, Dick Maitland, VK2BBK, PO Box 238, 
Gosford, NSW 2251. 

VICTORIA 

Geelong Amateur Radio — TV Club 

The Geelong Channel 4 repeater equipment has been 
recently overhauled and the transmitter has been 
rebuilt. This unit runs 10 watts input, but a 6 / 40 output 
tube will be added later. 

The solid state receiver has been modified and 
completely realigned. Antennas are being redesigned 
for installation at the Bayview site as soon as possible. 

The club has purchased a 14AVQ HF antenna. This 
will be used in conjunction with the FT200 transceiver 
recently purchased. 

Work is progressing on maintenance and alterations 
to the club rooms. This work is being done by mem¬ 


bers’ weekend working bees.r 

Visitors are welcome at GARC meetings, held on the 
first Friday of each month at the clubrooms Storrer 
Street, East Geelong. 

For full details of the club contact the secretary. Bob 
Wookey^ VK31C, PO Box 520, East Geelong, Vic 3220. 
Telephone Geelong 21 2674. 

WESTERN AUSTRALIA 
West Australia VHF Group 

The task of assembling items of historic interest at 
the Wireless Hill site by members of the Western 
Australia VHF Group continues. The latest addition is 
a lOkW transmitter donated by the PMG’s Depart¬ 
ment. After assembling the bits and pieces, all agreed 
that it was an imposing piece of equipment and just the 
thing for a radio and telecommunications museum. 

Tte museum has been undertaken by the group in 
conjunction with local authorities at Wireless Hill, 
adjacent to the Canning Highway between Perth and 
Fremantle. The area has been declared a parkland and 
the (rfficial opening was set down to take place in Oc¬ 
tober. 

The clubs meets on the 4th Monday of each month in 
the Wireless Hill Museum at 8.00pm. Visitors are 
welcome. Details may be obtained from the secretary, 
Tom Berg, VK6ZAF, 23 Beach Street, Bicton, W Aust 
6157. Telephone 39 3614. 

WIA YOUTH RADIO CLUB SCHEME 

The following report was received from Reverend 
Bob Guthberlet, Federal co-ordinator, WIA Youth 
Radio Club Scheme, of the conference held in 
Melbourne on September 2nd and 3rd 1972. 

‘‘Under the able chairmanship of John Battrick, 
VK30R, the conference qjened at Melbourne’s Zebra 
Mote^ through the courtesy of the WIA, Victorian 
Division After strenuous morning and afti^rnoon 
sessions, the chair was occupied by Dr David War- 
dlaw, VK3ADW, Who continued the pattern (rf 
leadership to a successful conclusioa 

“Delegates were the Federal YRCS co-ordinator. 
Reverend Bob Guthberlet, South Australia, Secretary, 
Mr J. Flynn, State YRCS supervisors, Messrs D. S. 
Jeanes, VK2BSJ, NSW, R. A. Everingham, VK4EV, 
Qld, A. M. Dunn, VK5FD, S. Aust. The YRCS 
correspondence section was represented by supervisor 
W. L. Tremewen, VK3ZCI, and the Victorian YRS by 
Mr Ken McLachlan. Observers were, Mr Keith 
Nicholls, VK3ANI and Dr Bob Collander, VK3AQ. 

‘‘With breaks for sustenance, the delegates pursued 
vigorous and purposeful discussions for 8 hours 35 
minutes. During which period consideration of a draft 
constitution to be forwarded to the Federal ExecuUve 
of the WIA for approval, paved the way for mutual 
understanding between states, and a concern for the 
basic requirements of youth. 

‘‘Although the abbreviation ‘YRCS’ was accepted, 
the constitution makes definite the relationship bet¬ 
ween the scheme and the parent body; it is the ‘WIA- 
YRCS’. 

‘‘In the matter of class notes, it was agreed that 


there was a need for updating same with special 
reference to syllabii, priorities etc. The federal co¬ 
ordinator was authorised to form a sub-committee for 
this purpose. The conference passed a motion ac¬ 
cepting the legal custody of all teaching materials and 
certificates to the Federal Executive of the WIA. 

‘‘This, the second conference of the YRCS, has 
achieved mutual understanding, trust and co-operation 
between States. Our future is now assured by the 
decision to recognise our automony within the 
framework of the WIA, and a foundation has been laid 
which should benefit those whom we serve in the 
clubland of electronics.” 

Westlakes Radio Club 
Following completion of the AOCP course, a new 
course to be known as ‘‘General Studies in Elec¬ 
tronics” commenced on Monday September 18th, 1972. 
The course will run for a term and the fee is $8.50 which 
includes the service fee for notes. The classes will be 
held at the Westlakes Radio Club, Ranclaud Street, 
Booragul, each Monday and Wednesday nights for 12 
weeks. 

Contact the secretary, Eric Broadbank, VK2ZOP, 
Box 1 PO Teralba, NSW 2284 for details of the club’s 
WIA-YRCS, AOCP courses and social activities. 

Maitland Radio Club 

The theatrette at the Maitland Radio Club was filled 
to capacity on Saturday night 23rd September 1972, 
when 120 people attended the presentation (rf the In¬ 
stitute of Radio and Electronic Engineers, p)ennant 
award. 

The institute awards the pennant annually to the 
WIA — Youth Radio Club considered to be the most 
efficient in the State. 

Professor Colin Keay, physics department, 
Newcastle University, present^ the pennant for 1971 
to Kev Watson, president of the MRC, on behalf of the 
IREE. This was the third efficiency award the club has 
received. 

Eleven club members were presented with their 
Elemenatry YRCS certificates by Tony Mulcahy, 
president NSW Division WIA. The 3rd Grade YRCS 
instructors certificate was presented to Mr D. Cross by 
Mr J. Flynn, federal secretary of the YRCS. 

The City of Maitland Award, made available by the 
Maitland City Council to amateurs who make the 
required number of two-way contacts with amateurs 
in the Maitland area, were presented to A. Mathews 
and G. Sutherland. The presentation was made by Aid 
G. Dunkley, representing the Mayor of Maitland, Aid 
W. R. Walsh. 

During the evening the gathering was entertained by 
the Maitland Singers, a folk singers group from the 
Maitland Girls High School. 

Deputy Mayor of Maitland, Aid Noel Unicomb, was 
master of ceremonies for the evening. 

MICROWAVE RECORD 

What is believed to be an Australian record for a two- 
way contact on the 2300MHz band was made on Sunday 
3rd September, 1972. This was the outcome of 18 
months building and testing by two well known Sydney 
VHF UHF experimenters, Dick Normam, VK2BDN 
and Bill Cox, VK2ZAC. 

The contact commenced at 1215EAST on 2304MHz 
and was maintained for 45 minutes. Initially a brief 
contact was made on 144MHz to finalise details for the 
test. The distance was 45.86 kilometres (28.5 miles) 
from Glenbrook in the lower Blue Mountains to Nar- 
wee, a Sydney suburb. Weather conditions were warm 
and calm, temperature 20 degrees C with some haze. 

Dick, operating portable at Glenbro<^, reported 
Bill’s signals as readability 5 strength 7, while Dick’s 
signal at Narwee was readability 5 strength 4. The 
duration of the contact was limit^ by available bat¬ 
tery power to operate the portable equipment. 
Equipment; 

VK2BDN/P— 

Transmitter; l44MHz exciter plus a series of 
varactor doublers to 2304MHz. Estimated output 
power 0.75 watt. 

Modulation; Narrow band frequency modulated 
(NBFM). Antenna; 4 foot dish with dipole feed. 
Feedline; 7 feet 50 ohm coaxial cable. 

Receiver; Crystal controlled converter 1N21D 
mbcer, l44MHz first IF to a mobile communications 
receiver. 

VK2ZAC— 

Transmitter; 144MHz exciter, 3CX100A5 doublers to 

576MHz, 3CX100A5 quadrupler to 2304MHz. 

Estimated power output 1.5 watts 

Modulation; Amplitude 

Antenna; 4 foot dish with dipole feed. 

Feedline; The antenna is supported on a latice tower 
by means of an elevating truck which may be win¬ 
ched up and down for adjustment. To reduce feedline 
losses a 15 foot waveguide section plus coaxial 


EVEREST ANTENNASCOPE 

A precision instrument for measuring antenna impedance, resonance 
and S.W.R. (Impedance measurements up to 300 ohms.) 

Each unit individually calibrated, chart supplied, $28.00. 

Everest 2 metre base loaded % mobile whips available in Va, 5 / 16 and 
% brass thread, $16.00. 

V.T.V.M. type ME-26D / U, measures R.F. voltages up to 700 MHZ. 
Volts 0-1,3,10, 30,100,300, and 1000. 

Res. 1-500 Meg ohm. 

U.S. Military version of H.P. 10B, complete new with spare tubes, 
$250.00. __ 

Collins 390 communications receivers, $1250.00. (See advertisement 
page 98 Sept EAJ 

Collins S Line, 75S2 Rx, 32SI Tx complete, $1200.00. 

INDUSTRIAL AND MEDICAL ELECTRONIC COMPANY 

288 Little Collins Street, Melbourne. 3000. Phone: 63 9258. 

Wholesale distributors of Mallory Batteries and Permabond Cyanoacrylate adhesive. 

Manufacturers, Importers and Distributors of Electronic Devices. 
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transitions was built using four inch by two inch 
galvanised downpipe. 

Receiver: Cr>^tal controlled converter, 1N21D 
mixer, 5(MHz first IF, ti^nsistor preamp to a 50MHz 
converter and a BC 342 HF receiver fitted with a 
gated beam FM discriminator. 

Congratulations to both on a fine effort. The previous 
best distance publicised in Australian was 14.5 
kilometers (9 miles) in Victoria. 

EX-G RADIO CLUB 
Founded in 1959 by Reginald Cherrill, W3HQO, the 
EX-G Radio Club membership is open to amateurs 
born in the United Kingdom but domiciled abroad. 
During the past nine months an Australian Chapter has 
been form^. Joint secretaries for the chapter are 
Lawrie Kelsall, VK2AKV “Harbcwne” Kurrajong 
Heights 2758 NSW, Australia, and Alf Prentice, 
ZL2APT Churchill Street, Pahiatua, New Zealand. 

An Australian net operates each Wednesday at 
0e3OGMT on 3650KHz. Pacific net each Saturday at 
0500GMT (Ml 14347KHZ (short path). A wcM'ld wide net 
on Sundays at 1900GMT to approximately 2100GMT on 
1434KHZ. This is available in VK from around October 
to April on the long path. 

If interested write to either of the secretaries for an 
application form. 

The club has an award for both amateurs and short¬ 
wave listeners. It is hoped to bring you details in a 
future issue of these notes. 

WORLD SAFARI 

Earlv in September, Roger Bowman VK5NY passed 
through Sydney. He was returning to Adelaide after 
visiting 40 countries during a 4*/4 year jaunt around the 
world. During his brief stay in Sydney, your corre¬ 
spondent had the pleasure of mating Rodger one 
evening; a meeting which extended into tl» early 
hours of the following day. 

The me^ng was the sequel to a promise made by 
Rodger on Saturday lOth July, 1971, when his “CQ 
Australia” call, from the Amateur Radio Club stati(Mi, 
OA4, in Lima, Peru, was answered. At that time 
Rodger was recovering from a period of hospitalisation 
and had been unable to maintain any communication 
with his home in Adelaide. In fact, probably due to 
language difficulties, inquiries by his parents in 
Adelaide, through official channels in Peru had failed 
to locate him. Through this chance contact across the 
South Pacific Ocean, is was possible for him to arrange 
schedules with VK5. 

Following that contact he travelled from South 
America through the United States, to Honolulu, 
Japan, the Philipines, Hong Kong to Australia. Prior 
to then he had travelled through South-EIast Asia, 
India, Nepal, Africa, Western Europe, British Isles to 
South America. 

It was indeed a pleasant evening listening and 
discussing various aspects of his journeying tlvough 
many lands. There is no doubt that Rodger win not 
forget his many experiences and meeting fellow 
amateurs in so many different places — from Kat¬ 
mandu, Nepal to Lima, Peru, often in unexpected 
places and circumstances. While he was hitch hiking in 
North Africa the driver of a jeep who gave him a lift 
turned out to be a fellow amateur. 

To meet Rodger (mi his arrival in Sydney was Chris 
Skeer, VK5MC, who said that he had seen Rodger off on 
a boat for a six month holiday and thought it woul(i be 
the right thing to meet him on his return to Australia. 
Even if Rodger was four years late. 

Chris is interested in moon-bounce experiments on 
144MHz. He had called to see Ray Naughton, VK3ATN, 
and his moon-bounce equipment on Sie way over to 
Sydney and was plannii^ to visit Lyle Patison, 
VK2ALU at Wolloi^o^ to discuss the experiments in 
that area. No suggestion was made however, that this 
may be in preparation f(M* an as yet unplanned jaunt by 
Rodger. 

CQ WORLD WIDE DX CONTEST 

The “C.W” section of this popular contest will be 
held over 25th-26th November, 1972, commencing 
OOOOGMT Saturday and ending 2400GMT Sunday. A 
brief breakdown cif the rules are: 

1. All bands may be used, 1.8MHz to 28MHz. 

2. Exchange RST report plus your CQ zone. 

3. QSO point value, (a) 3 points between stations (mi 
different continents, (b) l ponnt between stations on 
the same continent but in different countries. Con¬ 
tacts between stations in the same country are 
permitted for zone and / or country multiplier but 
have no QSO point value. 

4. Your mult^lier is determined by the sum of zones 
and countries worked on each band, (CQ zone list and 
ARRL and DARC country list.) 

5. Final score: (a) Single l^nd, zones plus countries 
multiplied by (JSO points, (b) All band, sum of zones 
plus sum of countries frcnn all bands multiplied by 



total QSO points. 

6. Competition: Three divisions, (a) Single operatcM*, 
single band or all band, (b) Multi-operator, single 
transmitter, (c) Multi-curator, multi-transmitter. 
Multi-operator stations are judged on all band 
operation only. 

7. Etefinition of a multi-(^rator station: Single tran¬ 
smitter; only one transmitter and one signal per¬ 
mitted within the same time period. Multi tran¬ 
smitter; several transmitters may be active, but 
only one signal per band is permitted. 

8. Use a separate Ic^ sheet for each band, 40 contacts to 
the page. Indicate the zone and country only the first 
time it is worked on each band. 

Over 25 trophies donated by prominent amateurs and 
clubs all over the world are to be won. Official log 
forms and summary sheets are available from ”CQ”, 

14 Vanderventer Avenue, L.I., N.Y. 11050. Include a 
large self addressed stamped envelope or IRCs to 
cover such requests. 

CAMP TECHNOLOGY 
As in previous years, the popular Inter-Schools 
Christian Fellowship ‘‘Camp Technology” will be 
operative at Mt Victoria, NSW, during the Christmas 
vacation. 

With a strong emphasis on electronics and 
photography, the camp is expected to attract over 120 
teenagers from all areas of the State. The camp’s 
amateur call sign, VK2BCrr, will be heard on the 40, 20, 

15 and 2 metre bands during this period as the campers 


take the opportunity to operate a station for the first 
time. 

Enquiries may be directed to school ISCF 
secretaries, or to the Inter-Shool Christian Fellowship, 
129 York St, Sydney. Phone 290-1944. 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim, why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? 
Established in 1910 to further the in¬ 
terests of Amateur Radio, the Institute is 
well qualified to assist you to your goal. 
Correspondence Courses are available at 
any time. Personal classes commence in 
February each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.I.A. 

14 ATCHISON STREET, 

CROWS NEST, N.SW. 2065 
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AMPlinc *noN 


PHONE 51-3845 
51-7008 



136 VICTORIA RD., MARRICKVILLE NSW 2204 
WetKtNDS * AFTER HOURS 40-5391 


KAISE 


136 VICTORIA ROAD, MARRICKVILLE — 51-3845 


MODEL SK-100 


VOLT-OHM-MILLIAAAMETER 

HIGH SENSITIVITY 
100,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

SPECIFICATIONS: 

0 DC volts 0.6, 3, 12, 60, 300, 600, 1200. 
o AC volts 6, 30, 120, 300, 1200. 
e DC Current; 12uA. 300uA, 6mA. 60mA, 600mA. 12A. 
0 AC Current;' 12A. 

0 Resistance; 20K ohms, 200K ohms, 2M ohms, 20M 
ohms. 

0 Decibels Minus 20 to plus 17, 31, 43, 51, 63. 
e Accuracy; DC plus minus 3pc, AC plus minus 4pc 
(of full scale). 

# Overload Protected by dual silicondiodes. 

8 Double jewelled plus minus 2pc Meter, 
e Plus minus Ipc temperature stabilised film resistors, 
e Polarity changeover switch, 
e Scale with mirror. 



Price $34.75 


Post 75c. Interstate SI. 00. 


C.T.500 20K.OPV 

MODEL SK-20 

20K OHMS PER VOLT DC 

10K OHMS PER VOLT AC 
SPECIFICATIONS: 

B 

DC Volts: 0.25, 2.5, 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 1000. 

DC Current: 50uA, 25mA, 250mA. 
Resistance: 7K, 700K, 7 Meg. 

Decibels: Minus 10 cps plus 22 (at 
AC/ lOV) plus 20 cps plus 36 (at 
AC/ 50V). Upper freq. limit 7 Kc. 
OVERLOAD PROTECTION. 

$13.50. 

D C. Volts, 2.5, 10, 50, 250, 500, 1,000. A C. 
Volts, 10, 50, 250, 500, 1,000. D C. Current, 
.05, 5.50, 500mA. Resistance, 12K 120K, 
1.2meg., 12meg. dB. minus 20 to plus 62. 

Price $14.60 

MODEL SK-140 

20K OHMS PER VOLT DC 
lOK OHMS PER VOLT AC 

SPECIFICATIONS: 

DC Volts: 2.5, 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current: 50uA, 25mA, 250mA. 
Resistance: 40K, 4 Meg. 

Decibels: Minus 20 db cps plus 62db. 

200H 20K.OPV 

$11.95 

Post50c, Interstate75c. 

DC volts, .5, 25, 50, 250, 500, 2,500. AC 
Volts, 10, 50, 100, 500, 1,000. DC Current, 
50uA, 2.5, 250mA. Resistance, 6K, 600K, 
Capacitance, 2 dB. Ranges. 

$10.95 Post 50c 

TRANSISTOR SPEAKERS 

2 5 8" round 8 15 ohms $1.25. 

2Va'' round 25 ohms $1.00. 


PANEL METERS 



VTVM 

MODEL TE-40 
MILLIVOLTMETER 

Spec: AC V, ImV — 300V RMS, 10 
ranges. Accuracy, SHz to 1.2MHz plus 
or minus 2dB 10Hz to 1.0MHz plus or 
minus IdB, 20Hz to 250KHz plus or 
minus 0.2dB. 

dB Scale: 40 30 20-10-0-10 20 30 40 
50dBm. 240V AC. 

$42.95 



WIRE WOUND 
RESISTOR 

1 Meg. 1 Watt. 1^^, si.oo. 


BRAND NEW 

5BPI CRO Tubes, $1J.75. 


PLAYM ASTER 129 
MICROCIRCUIT 
STEREO 
AMPLIFIER 

As per Jan 72 Issue E.A. Complete Kit 
of Parts, 

$38.50, P & P 80c. 

SL 403D 1C available separately. 


SOLDERING IRON 

J<0V AC 30 Walls. LighlweighI 
2' voz Heating time 1 8 mins. 

$7.25 


Type 

MAA-38 

MRA-45 

MR A-52 

MRA-70 

Size 

1^4''sq. 

2"sq. 

2Va''sq. 

3V4" sq. 

Barrel Dia. 

IVa^' 

1^4'' 

V 

2V4" 

50uA 

$5.75 

$6.40 

$7.00 

$8.15 

lOOuA 

5.45 

5.80 

6.40 

7.65 

500uA 

4.60 

4.85 

5.50 

6.65 

1mA 

3.95 

4.45 

5.00 

6.40 

10mA 

3.65 

4.25 

4.85 

5.80 

50mA 

3.65 

4.25 

4.85 

5.80 

100mA 

3.65 

4.25 

4.85 

5.80 

500mA 

3.65 

4.25 

4.85 

5.80 

1mA'S' 

4.25 

4.65 

5.25 

6.40 

V-U 

4.50 

5.25 

5.60 

6.65 

15V DC 

4.40 

4.85 

5.35 

6.40 

500V DC 

4.40 

4.85 

5.35 

6.40 

300VAC 

4.75 

5.25 

5.80 

6.65 

1 Amp. DC 

4.40 

4.85 

5.35 

6.40 

10 Amp. DC 

4.40 

4.85 

5.35 

6.40 


MRA.8S 
4V4'" sq. 
2 %'' 
$10.25 
9.60 
8.50 
8.00 
7.65 
7.65 
7.65 
7.65 

8.50 

9.50 

8.50 
8.50 
9.00 
8.50 
8.50 


EDGE METERS 2" x %" x VA" OA 
CENTRE ZERO, VU. $3.00. 



BENDIX BC-221 

Frequency Meter. 125Hz — 20 MHz. 
Complete with Calibration Book and 
1000Hz Crystal. Good order. $35.00. 


NEW STEP DOWN 
TRANSFORMERS 

240V AC / 1 lOV AC 250 watts 


$12.50 
PA PSI.SO 


5 DIGIT 

COUNTER RELAYS 


500 OHM Coil. 1“ X 1" X 3%“. 

$1.50 ea. 


SINCLAIR INTEGRATED 
HI-FI AMPLIFIER 

Z50-40 watts 
$15.00 

All Instructions and Circuits Supplied. 
Pack and Post 50c. 


PROJECTION 

LAMP 

GE type DFR 120V —500 watts 

$3.65. 


MINIBRIDGE 
FULL WAVE SILICON 
POWER RECTIFIER 

PA40. 400 PIV SAMP 

$5.65 P & P 35c 


DUCON 

PAPER CAPACITOR 

25 MFD 440VAC 50cps 5V2" x 3V2" x 
3" $4.60 

P & P 60c 


TV BOOSTER 

240V AC. Especially designed for 
fringe area reception. Also up to 3 TV 
sets can be operated off common 
aerial for improved signal strength, 

$15.95 Post free. 


SPEAKER COLUMN 

VINYL COVERED - BLACK 33in. > 
lOin. X lOin. Complete with 4 heavy duty 
6in. speakers. 25 watts — 4, 8 or 16 ohms. 

$32.50 
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SPEAKER 

ENCLOSURES 


■ 


I 


FAMOUS • MULLARD/ 

MAGNAVOX 8/30maGNAVOX BOOKSHELF 


SYSTEM 


SYSTEM 


1.6 eft complete $58.00ea. Magnavox 6 WR AAK5-3TC. 8 or 16 ohms 15V2 x 8 V 2 x 

Speakers 8/30 $17.00 p.p. $1.50 8 V 2 complete 

3TC $3.40 p.p. 50c $31.50ea 

1.6 Cabinet Kit $22.00 Cabinet only $13.90 


50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 



50 watts RMS. solid-state guitar am 
plifier PM125 4 inputs, 2 channel with 
separate volume, bass and treble con¬ 
trols; speed and intensity controls for 
vibrato. Remote foot switch with plug 
and lead. Black vynex carry cabinet. Kit 
of parts $98.00 

Fully constructed and ready for 
operation off 240VAC $114.00 


GUITAR SPEAKER 
CABINET 

Upright floor model, black vynex 
covering, 34" x 18" x 12", sloping front, 
contains innerbond packing and two 
Rola 12u50 12" speakers. 

$115.00 

CABINET ONLY $45.00 


PHILIPS 

Model AD 0160/T8 1" Dome Tweeter, 

$ 12 . 00 . 


B S R 

STEREO MINI-CHANGER 

$19.50 t 
P & P. $1.00 


MUSICOLOUR II 



As per E A Dec '71. Jan '72. Complete 

kils of parts $49.50 

Fully constructed $59.50 

Pack & post 7$c 

P C. BOARD ONLY $3.25 

SPECIFIED TRANSFORMER 

ONLY $4.35 


Low-cost compact 
Loudspeakor Systom 

(Featured Aug. 72 E.A.) 

Fully constructed ready for use. 

$35.50. Pi P$1.50 

MSP LF 6 WAC Speaker $10.50 

MSP LF 6 WACX speaker $11.50 

MSP 4MBC Tweeter $4.50 

Oiled Teak Compact Cabinet $14.50 


PLAYM ASTER 135 
PA AMPLIFIER 


Ref Sept 72 EA 
Full kit of parts 
Fully constructed 
ready for operation 
P & P $2.00. 


$47.50 

$57.50 



SONATA NS-1600D 


All silicon solid state Hi Fi Stereo 
Amplifier. 10 watts RMS per channel 
Each channel has separate 
Bass Treble controls. Inputs for 
magnetic or ceramic cartridge, crystal 
mic., radio, tape — tape out; stereo 
headphones. 8 — 16 ohms. Instruction 
booklet, circuit supplied. Timber 
cabinet. Dimensions: 14' 2 " x 8 " x 4" 
Price $67.50. Pack and Post $1 50 In 
terstate $2.50. 


HI-FI STEREO 
HEAD PHONES 



Deluxe model with slide volume con¬ 
trols. 18-20,OOOHZ 8 PHMS, $12.95. 
Standard model. 20-12,000HZ. 8 OHMS, 
$4.70. 

Sennheiser. HD 414 $22.60. 

All are complete with lead and stereo 
plug. 


CAR SPEAKERS 

5", 8 Ohms, 5 watts. Suitable for radio, 
cassette or cartridge. Also extension. 
$7.75 each or $15.00 pair. P.P. 75c. 


STEREO RECORD 
CHANGERS 

C129— C141 — C142 — C142A3 



Current models, 4 speeds, automatic or 
manual operation. 

Ceramic cartridge, Sapphire stylus. 
Standard model with 12 in turnta.ble 

$34.00 

Deluxe model with. 12 in turntable. 
Cueing device, ceramic cartridge, 
diamond stylus $40.00 

Deluxe model as above with ad 
lustable counter balance, 2 spindles, 
calibrated stylus pressure control added 
$46.50 

Deluxe model as above with 12 in Diecast 
tieavyweight turntable. 4 pole shielded 
motor, suitable for Magnetic cartridge 

$56.50 

The latter two record changers can be 
supplied with magnetic cartridge and 
diamond stylus at $10 extra 


MOUNTING PLATFORAAS 

Pre-cut to suit the above changers and 
BSR player or blank. I 8 V 4 " x 15" x 3 V 2 " 
walnut or teak. $9.00. p.p. 75c 

PERSPEX COVERS 

Fully moulded, smoke tinted. 17 V 4 " x 
I 3 V 2 " X 4 V 2 ". $9.00. p.p. 60c. 


STEREO RECORD 
PLAYER 

240V AC 4 speeds, ceramic cartridge. 
Separate motor, 7in turntable, pickup 
arm and rest. Post 50c. 

$7.90 


Rotating Distress 
Emergency Beam 



Fire Brigades and Rescue squads use 
them. So do Car, Truck and Boat owners 
who value their safety. At home on party 
nights, have a light show. Red, Blue, 
Amber — visibility V 2 mile. 12v D.C. 1 
amp operation, waterproof. Complete 
with heavy duty suction cap. Size 3 V 2 " 
dia. X 5 V 2 ". $ 5 . 75 . Pack and post 35c. 


I5in Pioneer low frequency speaker. 
Imp 8 ohms. Power. 30 watts, RMS 
designed especially for use with bass 
guitar or electric organ Also ideal tor 
stereo woofer speaker 

$33.00 


ORGAN 


KEYBOARDS 


49 note 

$79.00 

61 note 

$99.00 

13 note pedal 


clavier 

$39.95 


15" PIONEER 



MAGNAVOX 
WIDE RANGE TWIN-CONE 
SPEAKERS 

8 16 Ohms 
30 16000 HZ. 

6WR MK5 12 W RMS $ 9.90 
8WR MKS 16 W RMS $10.75 
lOWR MKS 16 W RMS $11.50 
12WR MKS 16 W RMS $12.50 

Pack and Post 65c. 

Send SAE for Data Sheet. 


AMPLIFIERS 
PUBLIC ADDRESS 
RANGE 240V-AC 



Amplifiers, public address, 240 volt AC 
Two Hi-Imp inputs with independent 
volume controls for mixing either 
microphones or P.U. Bass/ treble tone 
control. 

Available with multi-tapped voice coil 
matchings (2,3.7,8,15 ohms) OR multi- 
tapped line matchings (66, 125, 250, 500 
ohms). On ordering please indicate 
impedance matching required. 15 watts 
RMS. V—C matchings — $49.50 
15 watts RMS. Line matchings — $53.50 
30 watts RMS. Line — VC — $59.50 
40 watt $«9.50 

60 watt $115.00 



P.A. SPEAKERS 
8 WATT 

8in. units in waterproof 
projection horns. 

15 Ohm voice coils. 

Pric« $16.15 

Line output transformers to suit. 
$1.75 extra. 


ROLA 50 WATTS RMS 


(Special purchase) 
Model 12U50 12inch 


24H2 — llKHz 8 or 16 Ohms 
12UX50 12inch hi fi extended frequency 
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NEW RANGE OF RESISTORS 
CONDENSERS AND POTENTIOMETERS 

CARBON RESISTORS 

Current type resistors by Philips, IRC, Ducon & Morganite in 
a wide range of values from 100 ohms to 10 meg. and 1 watt 
$1.50 per 100 Post 30c Exti’a 

MIXED CONDENSERS 

The condensers are in most popular brands and include 
polyester, paper, mica ceramic and electrolytic on values to 
8mfd. 

$1.50 per 100 Post 50c extra 

CERAMIC CONDENSERS & THERMISTORS 

A large range'of current disc & tube ceramic condensers & 
thermistors. 

$1.50 per 100 Post 30c extra 

POTENTIOMETERS 

The pots are all current types and include switch pots, 
standard pots, pre-set etc. 

$1.50 per doz. Post SOc extra 

REGRET SPECIAL VALUES IN RESISTORS, POTS, & 
CONDENSERS CANNOT BE SUPPLIED. 


NEW EXTENSION OR CAR SPEAKERS 

5in. 8ohm. 5 watt speakers. Mounted in attractive plastic case. Type “B” is 
suitable for mounting flush in car doors. 

17.75 ea. or 115.00 pair 
Post & packing 75c extra. 




At last a breakthrough in the cost for high quality 
portable radio transceivers of the walkie-talkie 
hand-held type. We are introducing and offering 
for sale a fully PMG approved Transceiver. 

MIDLAND 1 WATT TRANSCEIVER 

for 27,240 KHz operation with switch provision 
for two additional channels, tone call signal, 
background noise squelch control, battery 
voltage indicator, steel case with separate cover, 
good for five miles distance communication 
under average field conditions, with penlite cell- 
batteries for ONLY $39.95 PER UNIT. FULLY 
GUARANTEED; 

Post & Packing $1.50 extra (Reg. Post) 


MAGNAVOX WIDE RANGE TWIN CONE SPEAKERS 

8 on 16 ohms VC. Post and packing 65c 


6WR MK V 12 Watts RMS $9.90 
8WR MK V16 Watts RMS $10.75 
lOWR MK V 16 Watts RMS $11.50 
12WR MK V 16 Watts RMS $12.50 
8-30.30 Watts RMS $18.50 
3TC Tweeters $3.75 


SPEAKER SPECIAL 
Imported Tesla 8” 
Speakers. 8 ohm imp. $4.75. 
Post and Packing 65c. 


NEW IMPORTED STEREO TURNTABLE AND PICK-UP 

240 VOLT AC 


OPERATION 



3 speed turntable with ceramic 
stereo pickup counter-balanced 
tubular arm, $7.90. Base in teak 
or walnut, $6.50 extra. De luxe 
base $8.50 Post SOc or $1.00 with 
base. 

Turntable and motor separate $4.50 


21 WATT P. A. AMPLIFIER — MIXER 

As featured in June issue Electronics-Aust. 

complete kit 
of parts. 

$57.00 

Wired & Tested $10.00 extra 



I 

Post Extra 


NEW 21 WATT GUITAR AMP 

AS FEATURED IN OCT ISSUE ELECTRONICS AUSTRALIA 

$49.00 post extra. 


NEW GARRARD RECORD CHANGERS 
MODEL 1205 

4-speed manual or automatic operation fitted 
with Garrard Crystal Pick-up. $25.00 
Post & Packing $2.50 extra (Reg. Post) 



NEW GARRARD 
RECORD PLAYER 

Three speed turntable with 
"'Sonatone'' ceramic pick-up 
mounted on grey metal base 
plate with automatic stop. 
$15.50 Post and packing NSW 
— $1.00; Interstate — $1.50. 




PHILIPS VALVE a PICTURE TUBE 
DATA BOOKS 

hard covered book of over 500 pages covering all 
modern valves & picture tubes. List price $4.75 — 
Special $1.75 


A TRANSISTOR PREAMP FOR MAGNETIC 
PICKUP OR TAPE HEAD (Stereo) 

Using 2 transistors per channel, as 
featured in “Electronics Australia” 

(Sept. 1971). Complete kit includes 
transistors, PC board, resistors, 
capacitors. 

Circuit and full details supplied. 

Kit (not incl. box) $7.90 
240V Power Supply $4.50 
Metal box $2.75 extra 
State if required for pick or tape head. 






NEW LOW COST STEREO SYSTEM 

AS FEATURED IN JAN. ELECTRONICS AUSTRALIA 

Complete kit of parts including “Garrard” record player 
with auto, stop and crystal pick-up. Magnavox 8WR or 
6WR wide range twin coned speakers. (Cabinets not 
supplied). Amplifier only, less speakers and player, 
$32.00 

$69.50 Post and packing $2.50 extra. 


POLYESTER CAPACITORS 

Pack of 100 new polyester capacitors .001 to 0.1 in 160, 250 and 
400 volts working. $3.50 Plus 50c Post and Packing 



BROADCAST TUNER KIT 

$22.50 
Post 75c 

C(Hnplete kit <rf parts including dial mechanism and 
zener diode for this I.C. tuner as featured in Feb. 71 E.A. 


NATIONAL RADIO SUPPLIES 

332 Parramatta Road, Stanmore, NSW 2048 Phone 56 7398 
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LISTENING AROUND 
THE WORLD 

bv Arthur Cushen, MBE 


late September the Congo Government closed down the ORTF relay 
ation at Brazzaville due to an economic disagreement with the French 
overnment. This removes from the short-wave bands a station which has 
interesting history back to 1941. 


The programs of ORTF in Paris were relayed 
rough the Brazzaville station in the former French 
mgo, known as the Congo Republic since it achieved 
dependence. The Brazzaville transmitters, radiating 
kW, have been widely heard and frequently recorded 
these pages. It is expected that, following the 
keover of the transmitters by the Congo Govem- 
ent, they will be used for their own short-wave ser- 
ce, which has been very poor in the past. 

We first heard the Brazzaville station in November 
40, when it was put into operation as the Voice of 
•ee France. It soon became known throughout the 
orld as the official voice of fighting France. Our first 
port in November 1940 was on 1559(McHz and the 
)wer of the transmitter was 12kW. A further 
equency of 11970kHz used a power of 5kW. Tlie 
ation was the main avenue of French expression to 
e world and the rallying point for General de Gaulle 
id his Free French forces. 

Our first report took seven months to reach the 
ation but resulted in communications which, through 
e war years, enabled us to publicise the cause of 
ee France in this part of the world. By May 1941 the 
ation was broadcasting in English and had advised us 
plans to increase power. 

In a letter dated August 1, 1942, the station stated 
We now count you as one of our old friends and we 
ere interested to know that you are doing so much to 
lake the voice of Fighting France widely known, 
ecently, we told you that we were in the process of 
instructing a new and powerful station. This should 
B in operation by the end of the year. We shall then be 
oadcasting on several wave-lengths simultaneously 
id in many different languages, and the Voice of 
ighting France* should be heard throughout the 
orld!” 

NEW PARIS FREQUENCIES 

ORTF in Paris has been noted on new Frequencies 
rhicl\^give good reception in the Pacific area. 

TTie^English’ program, 0515 to 0545GMT, has been 
bserved on 11860, 9710 and 9680kHz. All are new 
'equencies for this transmission. The best is 1186QkHz 
rhich is received without interference. The 9710kHz 
hannel suffers interference from HCJB, Quito, 
Ecuador, and 9680kHz from VLH9. 

The French broadcast to the Pacific, 0600-0730GMT, 
» noted on a new frequency, 6100kHz. This seems to 
lave replaced 6175kHz and is giving good reception. 

TAHITI SCHEDULE 

The latest Radio Tahiti schedule shows some 
:hanges and an experimental frequency. The station 
iroadcasting from Monday to Friday 1600-2330GMT 
ind Tuesday to Saturday 0300-0700GMT. On Saturdays 
;hey broadcast 1600-2330GMT. On Sundays 
)300 0900GMT and 1800GMT to Monday at 0700GMT. 
3n Tuesday and Friday there are special broadcasts to 
x;hools. Tuesday transmission commences 0230GMT, 
Friday 2015 GMT, ahd Saturday 0230GMT. 

The frequencies are 740kHz (20kW), 3223 (4kW), 6135 
(4kW), 11825 (20kW), 15170 (20kW) and (experimental) 
9740kHz. 

MADRID ON 7190kHz 

Radio Nacional Espania has been noted in Spanish 
on a new frequency, 7190kHz. This transmission is 
understood to open at 1330GMT and close at 2130GMT. 
It carries Spanish programs for listeners in North 
Africa. Three other fr^uencies have been observed 
with the same transmission, 9570, 7105 and 6140kHz. 
The 7190kHz signal is received at fair strength, but 
there is interference from Radio Free Europe, which 
uses the same frequency. 


MILNE BAY ON 3360kHz 

Radio Milne Bay has moved to 3360kHz from 3235- 
kHz, and increas^ power to lOkW. TTie station has 
been observed in New Zealand from 0800GMT on¬ 
wards. It provides the strongest signal from Papua, 
New Guinea, at this time. 

The station is extremely interested in receiving 
listeners’ reports and these are answered over the air 
each day, 1030-1050GMT. The address is. Administra¬ 
tion Broadcasting Service, Radio Milne Bay, Station 
VL8AS, P.O. Box 20, Alotau, Milne Bay District, 
Papua, New Guinea. 

RADIO BERLIN INTERNATIONAL 

Radio Berlin International has been heard in its 
English services to Africa, on many frequencies. One 
of the regular signals is 11870kHz at 0445GMT. The 
EInglish services to Africa are: 


GMT kHz 

Central Africa 1315 21520 

1815 15120 

West Africa 0445 11870 

1315 17825 

1815 15390 

2000 11810, 11785 

East Africa 0445 15430 

1815 15170, 15145 


RECENT VERIFICATIONS 

COLOMBIA: A verification was received by Bob 
Padula of Melbourne from HJDF on 6015kHz. This 
station. Radio Mira, has been on the air only two years. 
Situated on the Pacific Coast, near the Ecuadorian 
border, Tumaco has a population of around 80,000. The 
verification was a letter and pennant. 

GUATEMALA: A verification card has been 
received from TGVN from a report of our reception on 
3360kftz. This frequency is now blocked by Radio 
Milne Bay, but reception is still possible at llOOGMT. 
The card carried a mountain scene with the slogan “La 
Vos de Nahuala.’’ The address is Radio La Vos de 
Nahuala, Nahuala, Dept de Solola, Guatemala, Central 
America. 

HONDURAS: Radio Juticalpa, HRRZ, has verified 
to DXers for a report on 4780kHz. HRRZ is operating 
from 1015-0400GMT, Mondays to Saturdays. David 
Foster was first in Australia to verify this station, 
according to the ARDXN. Verification was by letter, 
which gave the power as 400 watts. Best reception time 
is after signals from La Voz de Carobobo, Venezuela, 
(4780kHz) fade around 1100-1200GMT. 

VIETNAM: VTVN Saigon confirmed with a card and 
letter following a report of reception on 11950kHz at 
lOOOGMT. The same program is carried on 9620kHz, 
which is the better signal. The address is. Radio 
Vietnam, 3 Phan Dinh Phung St., Saigon. 

SRI LANKA: The old Ceylon (now Skri Lanka) 
Broadcasting Corporation, has verified to Chris Davis, 
Featherston, NZ with a postcard. The station was 
heard on 9720kHz, 1300GMT with English programs. 
The address is, the Director-General, Sri Lanka 
Broadcasting Corporation, Colombo 7, Sri Lanka. 

AUSTRALIA: VL5UF Radio University, Adelaide, 
1630kHz, confirmed our reception with a white card 
with black printing. 

Tlie transmitter located at Dry Oeek radiates 300 
watts, and used a 125 foot vertical radiator. Hie 
verification is issued by the Producer-Manager, 
University of Adelaide, Adelaide, South Australia. 

PERU: Radio Atlantida has confirmed our reception 
on 4785kHz (a new frequency) with a letter in Spanish 
and a pennant. The signal was heard opening at 
0900GMT. The address is Radio Atlantida, Arica, 462, 
Iquitos, Peru. 


Flashes from everywhere 

EUROPE 

BULGARIA: Radio Sofia is using new frequencies, 
9750, 11765, 17825kHz, up to February 28, 1973. Trans¬ 
missions are from 2105 in English, 2130 French and 
2200GMT in Bulgarian. 

HUNGARY: Radio Budapest has replaced 7100 and 
1789()kHz with 15160 and 17795kHz at 1930-2000GMT, ahd 
6020, 6025 and 7100 with 6110, 15160kHz at 2130- 
2200GMT. 

SPAIN: Radio Nacional Espania, Madrid, is now 
using 9660kHz in place of 9760 for its European Service 
at llOOGMT. This causes interference to VLQ9 in 
Brisbane. 

HUNGARY: Sweden Calling DXers reports the 
weekly English DX program from Budapest is now 
divid^ into two portions. Part one, Tuesdays, 1930- 
2000GMT, and Part Two, Fridays, at the same time, on 
6110, 7100, 7220, 9833, 11910, 17890, and 21665kHz. The 
program is repeated. Part One, W^nesdays, 2130-2200, 
and Part Two, Sundays, same time, on 6020, 7100, 7220, 
9833, 11910, 17890, and 21505kHz. 

LUXEMBOURG: Transmissions on 6090kHz are 
relayed on 15350kHz with 300 watts. French programs 
will soon be relayed on this frequency from a 50kW 
transmitter directed to Cana^. The long-wave 
transmitter, 232kHz, will be increased to 2000kW. 

AFRICA 

ZAMBIA: Radio Zambia at Lusaka is reported by 
European listeners with test transmissions on 9615, 
11850 and 17850kHz from 1350 to after 1420GMT. 
Reports are requested by the Chief Engineer, Radio 
Zambia, Box RW15, Lusaka, Zambia. 

SEYCHELLES: The FEBA station is using the 
following schedule: 

GMT kHz 

0130-0315 11785, 15185 

1245-1430 15265 

1700-1900 11955, 15310 

Transmissions are beamed to India, Pakistan, Sri 
Lanka and Bangladesh. 

MAURITIUS: According to ADXN, Mauritius is now 
using 4847kHz. The Mauritius Broadcasting Corpora¬ 
tion, at Forest Side, is having problems with trans¬ 
mitter stability. It has been heard on 4847kHz with a 
relay of BBC Sports Roundup at 1745GMT, With local 
identification at 1759GMT. 

NIGERIA: Eiiugu has been heard by Bryan Qark of 
Wellington, NZon 7235kHz at 0530GMT. Program was 
an English news bulletin and commentary. 

ASIA 

TAIWAN: Robert Hanner of Melbourne reported to 
Radio Australia that the American Forces Network, 
Taipei, has been heard on 7215kHz, at 1200GMT, vdth 
English announcements, and a selection of jazz music. 
In previous months, this frequency has bwn blocked 
by Radio Brunei. 

JAPAN: Bob Bundy, of Truk in the Caroline Islands, 
reports he is hearing Japan on 3607kHz. This is the 
Japan Broadcasting Corporation at Hiroshima. It 
carries prc^rams from the second Network of the 
Home service. It closes at 1059GMT. 

MALAYSIA: Chris Davis of Featherston, NZ reports 
Radio Malaysia, Sarawak on 4950kHz at 1200GMT. 
Radio Malaysia, Kota Kinabalu, Sabah, on 4970 at 
1400GMT is also being well received. 

PAKISTAN: Accor&ng to President Biutto, Radio 
Pakistan services are to be expanded. By 1975 Radio 
Pakistan will be operating 39 transmitters as against 
21 at present. 

UZIBEKISTAN: Radio Tashkent has been heard on 
new frequencies with its English transmission at 1200 
and 1400GMT. The latest is 15420kHz which replaces 
15370kHz. The same program is carried on 11720, 11925 
and 15115kHz. 

SRI LANKA: Australian DXers Calling, reports 
Radio Ceylon, at Colombo, Sri Lanka, 6075Hz, has 
Hindi music at 1145 GMT. Tlie station is still an¬ 
nouncing as Radio Ceylon. 

AMERICAS 

PERU: OBX70, Radio Onda Imperial, has been 
noted in Spanish to sign-off at 0310 on 5055kHz. Radio El 
Sol in Lima continues to be one of the best signals from 
Peru. Transmissions are on 5970kHz, and reception is 
possible around 0800GMT before Radio Canada opens. 

MEXICO: Sweden Calling DXers reports a reac¬ 
tivated station, identifying sometimes as La Voz de 
Mexico, other times as XEW, has been heard well on 
15175kHz at first, then on 15160kHz. Times are 1840 to 
2040. The programs consist of dramas, comedies and 
many commercials. Format reminds one of La Voz de 
la Latina America, which is assigned this frequency, 
but they do not announce as sucn. (g 


Notes from reacJers shoulcJ be sent to Arthur Cushen, 212 Earn Street, Invercargill, New 
Zealand. All times are GMT. Add 8 hours for WAST, 10 hours for EAST, and 12 hours for 
NZ. 
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electronics 


HEAD OFFICE AND MAIL ORDER DEPARTMENT: 

718 Parramatta Road, Croydon, NSW 2132. 
Phone 797- 6144. 


AGENCIES; 

QUEENSLAND 

AGENT: 


WEST AUST 
AGENT: 


VICTORIAN 

AGENT: 

WOLLONGONG 

AGENT: 


Proportional Systems Australia, 4 
Gaythorne Rd., GAYTHORNE. 
BRISBANE Q'LAND. 4053. 

B.P. Electronics (formerly Sales Ex¬ 
change), 192-196 Stirling Terrace, 
ALBANY \NA. 6330. Phone 41-3427. 

Geo. Hawthorn Electronics 966-968 
High St, ARMADALE, VIC 3143. 

Phone: 509 0734. 

HI-TEC Electronics 

265 Princes Highway, j 

Corrimal, NSW 2518 PH 84-9034 


ANOTHER 1st FOR PRE-PAK 

For your convenience, we 
now open 

7 DAYS AT HEAD OFFICE. 

TRADING HOURS: MON-SUN 
9.00 A.M. - 5.30 P.M. 


I 2000 sq. ft. self- 
service display of 
components and 
hi-fi. 

I off-street 
parking. 

I easy selection of 
all your require¬ 
ments. 

R technical 
assiatance and 
advice freely 
given. 

YOUR ONE-STOP HOBBY STOP 



SPECIALS 


LM380 2w Audio Amplifier Kit (in¬ 
troductory offer). Specifications: Max. power 
2.2w RMS, voltage 18v max., dist. 0.5 per cent. 
Current 200mA, max. at 18v. Complete kit with 
TC board and ail external components to build 
a high quality 2w audio amplifier, suit record 
player, intercom, etc . . .$4.50. Post 25c. 

3 2N3638 Transistors $2.00 

2 TT3643 / 2N3643 Transistors $200 

2 013T1 Transistors PTT $2.00 

2 TT800 Transistors $2.00 

IPr TT800/TT801 Transistors $200 

2 40408 / TT801 Transistors $2.00 

2 40409 / TT798 Transistors $2.00 

2 40410/TT797 Transistors $200 

10 EM401,100PIV,1 A Rectifiers $2.00 

8 EM404, 400PIV, 1A Rectifiers $2.00 

5 EM408, 800PiV, 1A Rectifiers $2.00 

4 IN3491 /R50PIV,18A Rectifiers $2.00 

3 MR751,6A,100PIV, Rectifiers $2.50 

1 2N4443,400PIV,8A,S.C.R. $3.00 

2 C106Y1 S.C.R.'s $1.80 

1 MB1,100PIV,2A, Bridge Rectifier $1.20 

2 2N2646UJ.T. $2.50 

2 2N3054 Transistors $3.00 

2 2N3055 Transistors $3.00 

2 2N5459,F.E.T. $2.00 

2 2N5485,F.E.T. $250 

3 ORP12 Photo Resistors $2.00 

1 BZY93,12V, 15 Watt Zener $1.50 

. TC1102 (STC) 400V 6A Triac and 
Trigger Diode, complete Kit $3.00 ^ 

NEW LOWER PRICES 

6 BC107 T ransistors $2.00 

6 BC 108 Transistors $2.00 

6 BC 109 Transistors $200 

1 400V6ASCR $200 

Postage 20c extra. 


When we stocked-up on l-C-'s, we didn't 
choose just ANY brand, we chose the 
best . . . 

NS NATIONAL 
semiconductors 

As official distributors, we offer the following 
popular range of National devices:— 

DIGITAL INTEGRATED CIRCUITS 

SN7400 Quad 2 input NAND gate 90c 

SN7402 Quad 2 input NOR gate 90c 

SN7403 Quad 2 input NAND gate, open 
collector 
Hex Invertor 
Hex Invertor buffer 
Quad 2 input positive AND gate 
Triple 3 Input NAND gate 
Dual Schmidt trigger 
Dual 4 input NAND gate 
8 input NAND gate 
Dual 4 input buffer 
BCD to decimal decoder 
Dual JK flip-flop 
Quad bistable latch 
Decade counter 
4 bit binary'counter 
Monostable multi vibrator 


90c 

90c 

90c 

90c 

90c 

$1.25 

90c 

90c 

90c 

$2.45 

$2.15 

$1.90 

$1.75 

$1.75 

$1.50 


High input op-amp 

$1.50 

G.P. Op-amp 

$2.25 

Low input currnet hi-perform¬ 
ance op amp 

$10.75 

Voltage regulator 5V, 15A 

$4.50 

AGC squelch amplifier 

$4.50 

AM IF strip 

$3.75 

2W Audio amp 

$3.00 

G.P, op-amp 

99 c 

Single comparator, 14 pin DIL 
or T05 case 

$2.20 

Dual comparator, 14 pin DIL 
or T05 case 

$2.00 

Voltage Regulator 

$2.95 

G.P. DIL op-amp 

$2.20 

G.P. T05 op-amp 

$2.00 

EMITTING DIODE 

Light Emitting Diode 

$1.50 


SN7404 
SN7406 
SN7408 
SN7410 
SN7413 
SN7420 
SN7430 
SN7440 
SN7442 
SN7473 
SN7475 
SN7490 
SN7493 
SN74121 

LINEAR INTEGRATED CIRCUITS 

LAA301A 
LAA307 
LM308 

L/\A309K 
LAA370N 
L/SA372 
LAA380 
LM709 
LM710 

I LM711 

LM723 
LM741CN 
LM741CH 

LIGHT 

1 NSLIOI 


SPEAKER CABINET KITS 

Laboratory engineered and complete to the last 
detail — so easy to build. See the full range at 
your One-Stop Hobby Shop. 

1.4 cu ft enclosure (surts 6" or 8" speaker 
systems) vented or unvented, only $16.00 
each, plus post $1.50. 

2cu ft enclosure (suits 8" x 2x 8", 10" or 12" 
speaker systems) vented or unvented, only 
$2360 each, plus post $2.00 

3 cu ft enclosure (suits 2 x 8", 10" or 12" 
speaker systems) vented or unvented only 
$2750 each, plus post $2.50. 

MAGNAVOX 8-30 system 1 cu ft only $16.00 
each, plus post $1.^. 

MAGNAVOX 8-30 system 1.6 cu ft only 
$2250 each, plus post $2.00. 

This Kit may be cut to suit latest design with 
Philips Tweeter as in July E.T. at no extra 
charge. 


0-lV and 0 
less than 


HIGH PERFORMANCE 

AUDIO OSCILLATOR KIT 

Freq. range— 15Hz to20KHz in 
one range. 

Output Voltage 
50 mV^ 

Output Impedance 
. 600 ohms. 

Distortion — 0.1 from 60Hz to 
20KHZ — 0.2^c from 15Hz to 
60Hz. 

Output level — flat within 0.5dB 
from 60Hz to 20KHz. 

All parts, including battery 
$14.50. Post 25c. 

7 TRANSISTOR RADIO KIT 

Complete Kit includes P.C. board, gang, coils, 
semiconductors and speaker, with in¬ 
structions. 

Special price $7.95, Post 50c 


EXCLUSIVE 
SUPERPAK' SPECIALS 

PAK. 3. 100 assorted resistors. >4 & % 

watt. Top quality. 100 for $1.50 
plus 20c post. 

PAK. 8. 10 NPN Silicon Transistors. T05 

Case. Suitable for Audio or 
Drivers. New and Unmarked. 
Guaranteed quality. 10 for $2.00 
plus 15c post. 

PAK. 13. Polyester, Ceramic & Mica 
Capacitors. $2.00 plus 20c post. 
PAK. 22. Toroidal Cores — 8 assorted high 
permeability ferrite ring cores. Best 
quality, sizes from %" to 3" 
diameter $2.00, plus post 25c. 

POTPAK . . . 

Consisting of the following range of poten¬ 
tiometers: 4 Tab-pots, 2 preset pots, 3 switch- 
pots, 5 standard mono-pots, 2 ganged stereo 
pots and 4 concentric pots, a total of 20 
potentiometers normally valued at $6.00. Only 
now for $2.00 plus 50c post. 

FANTASTIPAK . • • 

For One Month only. A Fantastic 51b. Bargain 
Parcel of guaranteed NEW Qectronic com¬ 
ponents. Included are Transistors, Bectroiytic 
Capacitors, Resistors, Potentiometers, Rotary 
Switches, Magnetic Counter, Computer 
Boards, P.C. Boards, Transformers, Tag 
Strips, Lamp Holders, etc. We guarantee the 
value of this parcel to exceed $30.00. FIRST 
COME FIRST SERVED, AS WE HAVE ONLY 
LIMITED QUANTITIES AVAILABLE. Don't 
be astonished but we are only asking $18.00. 
Post Free. 

I Special "E.A." Advertising bonus offer. 

yTTTjTjrmTTf 

SPECIAL OFFER! 

Bring this voucher with you or 
send it with your order and 
receive a further 10% discount 
on any advertised line. This 
month only! 

iuuuL».u.g A a a g.B.a.»jLajuuuuuL 
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ANSWERS TO 
CORRESPONDENTS 


FREE POWER FROM RADIO SIGNALS? FirsUy I 
would like to compliment you on a very exciting and 
informative magazine. My question is based on the 
strength of radio signals. Is it possible to convert radio 
signals to rectified DC, and what would be the 
maximum voltage obtained. Also could you tell me 
what a “Vari-loopstick” is? (R.J., Glen Iris, Vic.) 

9 lf your receiving antenna is near enough to a 
powerful transmitter, you can rectify ai^ filter 
enough DC power to operate, for example, a small 
transistor amplifier or radio. The voltage obtainable 
would depend on many variables, such as output [^er 
of the transmitter, distance from the transmitting 
antenna and length of the receiving antenna. Voltage 
itself is not nearly as significant as the amount of 
power you could recover. However, if your signal was 
powerftil enough to drive an amplifier stage after 
rectification, it would also be poweiful enough to drive 
a pair of headphones in a “crystal set” type of 
receiver, so there would probably not be much point in 
adding an amplifier stage anyway. 

We are not familiar with the term “Vari-loopstick.” 
It implies a variable frequency loopstick aerial of the 
type used on portable radios. All loopstick aerials are 
variable to some degree by sliding tte windings along 
the length of the ferrite rod. This is a standard method 
of tuning RF input circuits on radio receivers. 


LARGE ENCLOSURES: You have featured quite a 
few small loudspeaker enclosures. What about some 
large ones for a change, using local loudspeakers 
which are much less expensive than imported models? 
(F.M., Parramatta, NSW.) 

®Thanks fen* your letter, F.M., Which was much too 
long to reprint. If you want lots of bass, it is most easily 
obtained from large enclosures. Whether it comes out 
smooth or lumpy depends on the merit of the system 
overall. Design becomes more critical as size is 
reduced but good, small systems can be quite ac¬ 
ceptable. That is where the demand lies nowadays. 
Right now we can’t promise anything along the lines 
you suggest but, in the meantime, local manufacturers 
would probably be able to supply enclosure designs to 
suit any loudspeaker that takes your fancy. 


TRANSISTOR SUBSTITUTES: I have constructed the 
One Transistor Reflex receiver described in the June, 
1963 issue and found that the 2N370 transistor is now 
obsolete. In its place I have used an OC44N but the 
output is distorting at the high signal levels provided 


by the set. Is the OC44N a suitable substitute, and if 
not, what is? The transistor recommended for the 
loudspeaker stage (Augi^t, 1963) is a 2N217. Is this also 
obsolete, and if so, what is a suitable substitute? (ND., 
Ringwood, Vic.) 

®The OC44N is not listed as a direct placement for 
the 2N370, and although it is quite a suitable transistor 
in applications of this type, some circuit modifications 
may be necessary. Unfortunately our staff do not have 
the time to provide inf(x*mation (hi circuit 
modifications. We suggest you make a more up-to-date 
receiver, such as one of those described in the article 
“Simple Crystal and Transistor Sets” in the July, 1969 
issue. A project reprint can be supplied for the usual 
50c fee (File No 3 /TRl / 11 ). 

PHOTOELECTRIC DEVICES: Could you please in¬ 
form me if photo electric devices are solar cells. I have 
a catalogue in which are listed NPN, PNP, LDR and 
CDS cells. I have been reading your magazine for two 
years now, and enjoy it immensely ^keep up the good 
work. (JP., QUeenscliff, NSW.) 

®Thank you for the kind remarks about the magazine, 
JP. We hope our technical content continues to keep 
your interest for a long time to come. Sol 0 r cells are 
just one section of the total family of photoelectric 
devices. Along with such devices as vacuum and gas 
type photoelectric cells, they are photo-voltaic, ie, they 
generate a small EMF under the action of light. An 
example is the exposure meter for photographic work. 
The r^N and PNP devices are no doubt phototran¬ 
sistors whose amplification characteristics are 
determined by light level. LDRs and CdS cells are 

f >hotoconductive, ie, their resistance is determined by 
ight level. The most common type (and cheapest) 
LDR is the CdS cell (cadmium suplhide), as us^ for 
automatic contrast control in some TV circuits. Other 
types, such as lead sulphide, are expensive devices, 
and their application is in infra and similar 
detection equipment using cryogenic techniques 
(immersion in liquid helium or l:^drogen). 

PARTS: I am a keen reader of your magazine and 
especially like the beginner’s circuits (Elementary 
Electronics) you put in it. Often I want to make them 
up but find some difficulty in obtaining transistor 
equivalents. I want to know if you could supply me with 
a list of firms and their addresses which have books 
giving transistor equivalents. (P.W.,G'oulburn, NSW.) 

®We are somewhat puzzled by your problem. In 
Elementary Electronics we go to a great deal of care to 


use very readily obtainable transistors — such as 
BClOS’s, 2N3055’s, etc. There should be no need to try to 
find substitutes — try any large parts supplier »there 
are a number who advertise each month. However, the 
transistor manufacturers do issue data sheets and 
books covering their pr^ucts and some of these also 
contain equivalent typi^ charts. We suggest you write 
direct to these firms. 


TV PREAMP: I require a circuit for a preamp suitable 
for attaching to my TV aerial. 1 envisage a preamp 
with, say, a couple of transistors, drawing a very low 
order of current and operating from a 9V or 12 V bat¬ 
tery. (W.G., West Kempsey, NSW.) 

® We cannot assist you with a circuit, as we have never 
described a project along these lines. However, 
preamplifiers of this type are available from some 
manufacturers of TV aerials. Your local components 
supplier should know of the existence of th^, and 
where they are available. 


IDEA: I am writing to you to see if you can advise me 
where to take an “idea” that I have to have it made up 
and tested, and if possible sell it. I am not Qualified or 
experience in electronics, however, this idea is quite 
simple and could prove quite a help in traffic control in 
towns and cities. I believe it is impossible to obtain a 
patent on anything without a prototype. (Jil., 
Gulargambone, NSW.) 

®Get in touch with the Inventore’ Association of 
Australia, J.H. They are the best people to tell you 
whether or not the idea has merit, and also where it 
may be prototyped for you. Their address is 98 
Ramsgate Road, Sans Souci, NSW. 


AMATEUR TV RECEPTION: I am interested in 
receiving amateur TV transmissions, and am at the 
moment building the converter described in your 
Januai 7 issue. As I reside in Melbourne, will I be able 
to r^eive such transmissions, and is there some form 
(rf timetable? Can the converter be adjusted without 
the use of special equipment? (MP., Thornbury, Vic.) 

® Radio amateurs (including those interested in TV) 
do not run to any particular program schedule for their 
transmissions. Amateurs are not committed to a 
timetable, nor to a specific frequency within their 
allotted band(s). TV transmissions are usually 
arranged between interested parties at mutual^ 
agreeable times. And as activity in this area is so 


"ELECTRONICS AUSTRALIA” INFORMATION SERVICES 


As a service to readers “Bectronics Australia” is able to offer: (1) Project 
reprints, metal work dyelines, photographs, printed wiring patterns and other 
filed material to do with constructional projects and (2) A strictly limited degree 
of assistance by mail or through the columns of the magazine. Details are set out 
below: 

PROJECT REPRINTS: These cost 50c per project. Reprints are available for all 
projects, but no material can be supplied additional to that already published. 
Reprints can be supplied more spe^ily if they are positively identifiM and not 
accompanied by technical queries. Material not on file can normally be supplied 
in photostat form at 30c per page. 

SUBSCRIPTIONS. BINDERS. HANDBOOKS etc: These are handled by 
separate departments. For fastest service, send separate orders to the depart¬ 
ments concerned. 


PHOTOGRAPHS, METAL WORK DRAWINGS: Original photooraphs are 
available for most presets. Price: $1 for 6in x Bin glossy print. Metal work 
dyelines are available for most projects. Price: $1 These show dimensions and 
positions of holes and cut-outs, but give no wiring details. 

PRINTED WIRING PATTERNS: We can sup&y trangjarencies, actual size, 
positive or negative, as specified Price: 50c. VVe do NOT deal in manufactured 
boards. These are available from advertisers. 

BACK NUMBERS: Aaavailable. On issues up to six months, face value. Seven 
months to 12 months, face value plus 5c. 1 hirteen months or older, face value 
plus 10c. Postage and packing, 10c per issue extra. Please indicate if a PROJECT 
REPRINT may be substituted if the complete issue is not available. 


REPLIES BY POST: These are provided to assist readers encountering 

K ’oblems in the construction of our projects published within the last two years. 

ote, particularly, that we cannot provide lengthy answers, or undertake s/Mcial 
research or modifications to basic designs. Charge: 50c. inclusion of an additionai 
fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries outside the scope of “Replies by Post" may 
be submitted without fee and may be answered in the magazine at the discretion 
of the Editor. Technical queries will not be answered by interview or telephone. 
COMMERCIAL EQUIPMENT:'"“Bectronics Australia does not maintain a 
directory of commercial equipment, or circuit files of commercial or ex-disposals 
equipment etc. We are therefore rx)t in a position to comment on any aspect of 
such equipment. 

COMPONENTS: "Electronics Australia” does not deal in electronic com¬ 
ponents. Prices, specifications, etc should be sought from appr4>priate ad¬ 
vertisers or agents. 

REMITTANCES: These must be negotiable in Australia, and should be made 
payable to "Electronics Australia''. >Miere the exact charge may be in doubt, we 
recommend submitting an open cheque, endorsed with a suitable limitation. 

POSTAGE & PACKING: All charges shown include postage and packing, unless 
otherwise specified. 

ADDRESS: All requests for data and information should be directed to the 
Assistant Editor, "Bectronics Australia”, Box 157, Beaconsfieid 2015. 
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Supply problem with TA20B 1C 



One of the projects featured in pur 
October issue was a low-cost guitar 
amplifier using a TA20B IC. Un¬ 
fortunately, after the issue went to 
press, the local distributors were ad¬ 
vised by the overseas manufacturer that 
the TA20B was being superseded by 
an IC having different 
specifications, type TA20C. 


cutting the pattern in two places and 
adding jumper wires. We must stress 
that the modification has not been 
checked in practice. 

An alternative which we are looking at 
is substitution of the power amplifier 
from the Playmaster 132. 


Readers planning to build 
the guitar amplifier or the 
public address amplifier in 
the June issue would be well 
advised to secure a TA20B 
from existing stocks before 
proceeding. 

We have not as yet ob¬ 
tained a sample of the new 
TA20C but, from discussions 
with the distributor (STC) it 
would appear likely that the 
existing circuit and wiring 
board can be adapted 
without too much trouble, 
including operation from the 
existing 45V supply. 



The suggested revised 
circuit is shown above, while 
the modified board layout is 
at right. Note that it involves 


diverse between the various capital and country areas, 
it would be impossible to predict the ATV interest in 
any one particular place. The only way in which one 
can set up a converter, lacking the necessary equip¬ 
ment, is to take “pot luck,” as it were, in scoring an 
ATV transmission, and then optimising the converter’s 
performance on this. You will probably receive video 
only, as most amateurs place their accompanying 
sound carrier in another band. A few may place an FM 
signal 5.5MHz above the video carrier in accordance 
with commercial TV practice. 


WORK: I am sixteen years old, and have been buying 
your magazine for four years. In this time I have learnt 
aU I know about electronics. I recently constructed the 
low cost stereo amplifier, with complete success. Now, 
I feel I should know more ab(Mt electronic test 
equipment. So, if possible, could you print my full 
name and address, so that anyone who is interested in 
helping me might able to get in touch with me. I may 
be able to work afternoons and weekends assisting in a 
workshop, which would increase my practical and 
theoretical knowledge. (Gerard Slade, 24 Booraba Ave, 
West Lindfield, 2070). 

® While this request is a little out of the ordinary, we 
will print your name and address as requested. Anyone 
who cares to may get in touch with Gerard directly. 


QUESTIONS: Have you ever described an RF signal 
generator covering from about 450kHz up to 30MHz or 
higher? Were there any notes or errata on the EA240 
Communications Receiver, which lam attempting to 
build, and what is the difference between a linear and a 
non-linear amplifier? What do the letters “AH” after a 
battery mean? Please let me know if you ever printed 
an article on how radio control transmitters and 
receivers work. (S.C., Croydon, Vic.) 

® The last RF Oscillator we described was in March, 
1968, which covered from 360kHz up to 18MHz (File no 
7/ RO / 41). An earlier (valve) oscillator covered from 
160kHz up to 90MHz (File no 7/RO/27). This was 
described in September, 1960. Reprints are available 
from the Information Service. Two errata have ap¬ 
peared on the EA240, one in February, 1970, and the 
other in April, 1970. A linear amplifier gives an output 
which is in direct and constant proportion to the input 
a non-linear one does not. “AH” means Ampere- 
hours, which is the usual way of expressing the 
capacity of a battery. We have not done much on radio 
control, but the articles in October and November 1970 
on the Remote Control Door Opener may give you 
some ideas (File nos 2/MC/6-7.) 


BONGOS: I have read through your article on Elec¬ 
tronic Bongos (April 1970) and note that it mentions 
provision for altering it from a two bongo unit to a 
three. My enquiry is, what changes are necessary, and 
where do you add the third unit? (BW, Merrylands, 
NSW). 

® If you examine the circuit diagram, BW, yOu should 
see that it is evenly divided into two halves, excluding 
the battery, probe and electrolytic capacitor. All you 
have to do is reproduce one of these halves, attach its 
56k to the pwitive line, and its putput (the 22k resistor) 
to the junction of the other two 22k’s, and you are in 
business. To change the frequency of the drum, the 


printed circuits 

DESIGN AND MANUFACTURE TO SPECIFICATIONS 


ARTWORK - PHOTOGRAPHIC PROCESSING - ALL TYPES OF P.C. & FINISHES - THROUGH HOLE PLATING - LARGE & SMALL RUNS. 
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ngle capacitor in one of the T legs (the .039 or the 
15) should be changed. A value ^ .027 should be a 
Kxl starting point. 


V STANDARDS CONVERTER; E.A. is a great 
lagazine. Could you please explain (briefly) how 405 
ne TV pictures (from USA) can be converted to 625 
tie and vice versa, as in the Apollo project, ie, 
oneysuckle Creek to Houston. (AM, Wahroonga, 
SW.) 

'For a start, AM, the American TV system employs 525 
nes, not 405; the British have the 405 line system. The 
riginal method of conversion was by optical means, 
no this is still used to some degree. The image from a 
25 line receiver is viewed by a 625 line camera. This is 
ot the full story, as methods to eliminate flicker, etc, 
ave to be employed. More recently the BBC designed 
n entirely electronic converter. An article on this unit 
^as published on page 25 of the 1967 issue of EA. 

ARTS: Is it possible to order only specific parts for 
le 1970 All Wave Two or does one have to buy the 
>mplete kit? Could you send me the price of com- 
Dnents in this kit. How do I order them? (JL., Pfeter- 
orough, SA). 

Electronics Australia does not deal in parts or 
nnponents for its projects. Enquiries for these should 
e directed to advertisers who specialise in supplying 
lese. There are a number who appear regularly in the 
lagazine. 

^TERCOM: Recently I purchased an Edison in- 
ercom as described in your October 1971 edition. I 
ave the circuit diagram but I don’t know what type of 
ansistors were used. Can you tell me? (B.P., Albion 
»ark, NSW.) 

We do not have the type numbers of these tran- 
stors, B .Pas we did not make the original intercom, 
owever, it would appear that practically any general- 
urpose NPN audio transistor (such as a BC108) would 
ork in this circuit. 

ALKIE TALKIES (AGAIN): Have you any projects 
or building walkie-talkie type transceivers? I wish to 
lake a pair for a school project. They will have to be 
s simple as possible, but also more powerful than 
hose on the market. I have a list of electrical symbols 
0 I can read the diagrams if you send them. (G3., 
doe, Vic.) 

^ As we have said many, many times in these columns 
ind elsewhere, the only type of transmitting equip- 
nent we normally describe is that for use on the 
imateur bands by licensed amateurs. If you attempt to 
iperate any type of radio transmitter, including so- 
called *‘walkie-talkies” without the appropriate 
icence, you are liable to a very heavy fine and con- 
iscation of the equipment. 


4-CH DECODER ... from P 29 

ye regarded as something of a luxury. 

However, while the atmosphere of 
jurround sound can be created with modest 
equipment, there is everything to be said for 
upgrading the rear channel equipment to 
the limit of your resources. The nearer your 
listening position is to the centre of the 
room, the greater will be the inclination to 
have all channels operating at the same 


INDUCTANCE . . . from P 41 

ends having holes to suit the source ter¬ 
minals. These links should be made just 
long enough to keep the source clear of the 
case of the bridge, without contact between 
them. 

Set the oscillator emitter resistor R6 to 
maximum resistance before switching on. 
Connect a pair of headphones, a loud¬ 
speaker or (if available) an oscilloscope to 
the output terminals of the source. 
Gradually reduce the resistance of R6 until 
oscillation is heard or seen to start; this 
quite high frequency may be a little difficult 
to hear by elderly people or those with 


TAPE FORMAT: I have read that stereo cassettes are 
compatible on mono systems and vice versa. Having 
tried it, I have no reason to doubt this statement. 
However, from my limited knowledge of tape format 
with standard reel-to-reel machines, I cannot see how 
this is possible. Could you please clarify the situation 
for me? (BB, Goolwa, SA). 

©Certainly, BB. The reason you can use a cassette on 
either type of machine is because the tracks are 
arranged differently from those on reel-to-reel 
machines. Adjacent tracks are used for a stereo 
recording, instead of alternate tracks used in a reel-to- 
reel machine. Therefore, if this cassette is played on a 
mono machine, the mono head picks up both pairs of 
signals at once and ives a mono signal. 


ELECTRONICS HOBBY: I have lust taken up elec¬ 
tronics as a hobby but I do not understand the circuit 
diagrams and what the shapes and wavy lines 
represent. Also, I do not understand what the com¬ 
ponents such as resistors, capacitors, etc, are. I was 
wondering if you could send me some information on 
general electronics. I am trying to obtain the previous 
editions of Electronics Australia but so far have not 
had much success. (S.McN., Woodforde, SA) 

©Our current Home Study Course is intended for 
people in your position, S. McN. It will help you gain an 
understanding of the fundamentals of electronics, and 
introduce you to some of the other aspects of this 
hobby. Many of the back issues are available from this 
office, the price being face value plus a small sur¬ 
charge according to age. See the panel at the beginning 
of this section. 

We are also able to supply copies of our well-known 
handbook “Basic Electronics,” a book which deals 
with the same material, for $2.30 including postage. 


PEN FRIEND REQUIRED: I have been getUng 
“Electronics Australia” for about four years, and I 
think it is a terrific magazine, catering for all ages. I 
am 14, and very interested in electronics, particularly 
amateur radio. Will you publish my name and address 
as I would like a pen friend of about the same age in¬ 
terested in electronics and radio. Have you ever 
published a circuit for a six-metre converter using 
valves, say a 6AK5 as RF amplifier and a 6U8 or 6BL8 
as mixer oscillator, either crystal controlled or 
tuneable? (Alex Woolford, Murray Town, SA 5481.) 

©Thank you for the compliment, Alex. As requested, 
we have published your name and address, so that 
interested readers can write to you directly. While we 
have published a number of 6-metre converters, both 
crystal controlled and tuneable, some using 6AK5s and 
some using 6BL8s, we have not published a design 
using these valves in combination. However, it would 
be quite feasible to combine elements of different 

(Continued on P 135) 


level. 

Perhaps we should hasten to add that this 
is the inclination for popular music, dinner 
music or mood music. You may even stop 
worrying about where you sit in the room 
because the room is simply and pleasantly 
full of sound. 

For a concert4iall atmosphere, the levels 
will need to be adjusted differently. That's 
unless you get to like it the other way. 

Happy listening! © 


impaired hearing. 

A good VTVM or AC millivoltmeter, if 
available, will also give a clear indication of 
the start of oscillation, but the AC ranges of 
ordinary service VOMs are not recom¬ 
mended, being often almost useless at this 
frequency. 

Having obtained oscillation, set R6 to a 
point which only just sustains it. The wave¬ 
form will then be quite good and oscillation 
should be stable and reliable. Then mount 
the source on the bridge while still 
monitoring the output and see that 
oscillation is still maintained reliably. If so, 
the job is finished and the back of the case 
can be screwed in place, but before doing so 
(Continued overleaf) 
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amplifier modules 

are only one of our large range of 
professional quality audio modules. 

001 Power Amplifier 

22 watts R.M.S. into 15 ohms, 32 
watts R.M.S. into 8 ohms. T.H.D. 
less than 0.17. Response 10Hz— 
lOOKHz. 

$16.36 with power supply diodes. 
$15.35 without diodes. 

002 Preamplifier Module 

Drives all Auditec power modules. 
Inputs; magnetic 3mV, tuner, aux. 
ceramic, tape rec., lOOmV. Bass, 
treble i:15dB. Response 10Hz — 
lOOKHz. Distortion less than 0.1% 
$14.66. 

1005 Tuner Module 

Range 525-1800KHz. Wide audio 
response. Very high sensitivity for 
remote areas, on chassis. 

$24.20 complete 

$17.75 on printed board only. 

600 100 Watt Power Amp. 

(illustrated) Suitable for P.A. and guitar. 

Response 10Hz-18KHzi2dB 
Distortion less than 0.2/.. Max. 
output 125 watts R.M.S.I Full 
short-circuit and overload 
protection — blow up proof I 

MO 

0 lo 60 Watt Power Amp. 

Same performance as 009, but 
maximum power 60 watts R.M.S. 
Also short-circuit proof. $31.95. 

015 Microphone Input Module 

Takes low impedance (50-600 oh- 
m) microphone, and pickup (1M, 
lOOnV). Has bass, treble, volume 
controls fitted to board. Ou^ts 
25mV for mixing, IV for driving 
power amp. modules. $11.38. 

016 Mixer Module 

Mixes up to 6 015's, and provides 
IV output to drive power amp. 
modules. $6.75. 

All modules are complete and tested, and are 
ready to wire into your system. Chassis and 
auxiliary components are available at cost 
price. All modules fully guaranteed. Prices plus 
27%7o sales tax (or 157, where use Is ex¬ 
clusively for public address). 

AUDITEC 

AUSTRALIA 

P.O. BOX 258 
SPIT JUNCTION, NSW 2088 


Please send full details (without obligation) of 

□ 001,2 0 1005 □ 009 □ 018 [ 

□ 015, 016 j 

To: I 


Name. 


I 


Address; 


Postcode 
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Ersin 

MULTICORE 
5 CORE 

The world’s 
finest 

cored solder 

Throughout the world, in the 
electronics field, Ersin Multicore 
is the choice. The formation of 
the five separate cores of high 
quality flux ensures that the flux 
melts before the solder, wetting 
the surfaces, thus ensuring 
high quality, uniform joints. 

SPECIFICATION APPROVALS 

Muiticore Solder meets all appropriate 
national specifications and is exported 
to 63 countries throughout the world. 

Ersin Multicore is completely guaranteed. 



MULTICORE SOLDERS (AUST.) PTY. LIMITED 43 Birmingham St., Alexandria, N.S.W. 2015. 

Distributors: Greendale Engineering & Cables Pty. Ltd. — in all capital cities. Also available at your parts suppliers. 


C-505-the all-in-one 
Multitester/capacitance meter 



Marvellous little unit, this new C-505. Not just a magnif¬ 
icent multitester, but also a capacitance meter that encom¬ 
passes the 100uF to 10uF range. So it's a neat little circuit 
analyzer with the same super sensitivity that has brought 
Sanwa meters fame in more than 90 countries. Useful 
aids, like a polarity switch and an output terminal, only go 
to show how these Sanwa people think of everything. 


SPECIFICATIONS 

Measurement ranges 

DCV (±) 0.3 (33.3kQ/V) 3 12 30 120 300 (50kQ/V) 

1.2k (12.5kQ/V) 30k (w/HV probe) 

DCA (±) 30u 3m 30m 300m (300mV drop) 

ACV 6 30 120 300 1.2k (8kQ/V) Freq. response -30Hz^20kH2 (± IdB) 
dB -lO-'-l-iydB (for 6V AC) OdB — ImW into 6000 
Q Range XI XIO Xlk XlOk 

Midscale 50 500 50k 500k (Max. 50MO) 
uF Cl — 0.0001'^O.l (output impedance abt. 16kQ) 

C2 —O.Ol'^lO (output impedance-abt. 1300) 

Allowance ±3% fs for DCV (except 30kV), DCA and Q 
±4% fs for ACV at 50Hz--14kHz 
±5% of arc for uF 

Batteries 1.5V (UM 3) x 2 22.5V (015) x 1 

Dimensions 170x116x67mm 


^; WARBURTON FRANKI 


S ADELAIDE 56-7333 • BRISBANE 51-5121 • HOBART23-1841 

s MELBOURNE69-0151 a PERTH 25-7787 s SYDNEY648-1711 
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is worth while to record a few voltages 
land check the total current drain for future 
ference. 

The following Hgures are typical, but the 
Ivariable characteristics of individual 
(transistors can cause noticeable variations. 

SE4002 2N2926Y 

Emitter 0.2V 4.8V 

Base 0.8V 5V 

Collector 4.2V 12V 

AU measured with 50k/V meter, 
from negative supply rail. 

Total battery drain — 18 to 22mA 

Once having established an accurate imH 
I standard as described, it is of course easy to 
make from it other standard coils of hi^er 
inductance if needed, using the bridge. It is 
not recommended that lower inductances 
I be attempted by this method. 

A satisfactory null can be obtained quite 
I easily by using a wire-wound potentiometer 
of 25 or 50 ohms as a variable resistor in 
series with whichever coil requires it. 
However, this will almost certainly give an 
inaccurate measurement because these 
potentiometers are inductively wound and 
their self-inductance, though small, may be 
enough to introduce an error of up to 5%. 

What is really needed is either a carbon 
potentiometer of similar resistance (very 
hard to obtain), a non-inductive wire-wound 
resistor (variable), or a non-inductive 
decade resistance box. 

Failing any of these, quite accurate work 
can be done, with some sli^t in¬ 
convenience, with a resistor consisting of a 
strai^t length of, say, I8in of 42 SWG bare 
Eureka resistance wire or its equivalent, 
stretched and soldered between two tacks 
dHven into a length of wood. This will give 
about 27 ohms, usually sufficient. A fixed 
connection is soldered to one end and a 
crocodile clip or paper-clip forms the 
variable contact. If only silk or enamel- 
covered wire can be had, bum off the in¬ 
sulation and clean the wire up carefully 
with fine emery or glass-paper. ® 

CRASH CYMBAL... from P 45 

device is to be used as an external, add-on 
unit, with a variety of instruments. If it is to 
be a permanent part of, say, an organ, the 
terminal board can be mounted in some 
convenient place inside the cabinet, along 
with the other electronic gear. 

Before testing the unit, check your work 
against the wiring diagram and circuit. To 
test, connect the output lead to the input of 
an amplifier with reasonably flat resj^nse. 
(our unit gave approximately 10 volts PP 
initial output which should drive any am¬ 
plifier). 

When the pushbutton is pressed the 
cymbal effect should be heard. The duration 
d the output can be varied by changing the 
value of the lOuF electrolytic in the emitter 
circuit of the pulse shaper, more 
capacitance giving a longer effect. 

The only ottier adjustment which should 
be necessary is the tuning of the output 
transformer if you are not happy with the 
tone of the small ringing content in the 
output. This was discussed earlier in the 
text. 

External to the unit proper is the switch 
used to initiate the sound. While this does 
not make any great demands electrically, 
its mechanical characteristics are im¬ 
portant. In particular, it must be easy to 


operate and prominent enough to ensure 
that the user can find it without fumbling. 
This rules out some types of press buttpn 
switches which are both small and stiff to 
operate. What is needed is a key or lever 
comparable with the keys or stops of an 
organ. 

A good choice would seem to be one from 
the C&K range, handled in Australia by 
Plessey Ducon, and described in somewhat 
greater detail in our January 1722 
“Product Reviews and Releases’’ (pl07). 
This could be mounted wherever it is 
convenient on the musical instrument in¬ 
volved. ® 

CAR LIGHTING ... from P 71 

system, and functions associated with the 
ignition switch. Lack of space in this par¬ 
ticular car prevented the installation of a 
fuse in the direct 12 volt supply but by using 
thick plastic sleeving on this wire and by 
careful installation throughout, the chance 
of a fault before the fuses has been 
minimised. A fuse in this line is recom¬ 
mended and it should be placed as close as 
possible to the cut-in point. 

The combination of a spot light on the 
right, and a fog light on the left was chosen 
b^ause experience has shown that, when 
using a spot light with headlights, the fog 
light is a useful fill-in in the area under the 
spot light, especially when cornering and 
avoiding potholes. 

On the other hand, when driving in fog, 
without headlights, the spot light can be a 
useful addition to the fog light, provided its 
angle is capable of being depressed suf¬ 
ficiently. Used in this way it helps balance 
road illumination, helps the driver to keep 
to the left of the centre line (if there is 
one!), and provides two lights instead of 
one. 

Note that the Hella trafficator switch 
previously referred to may present a 
proUem when used with some of the later 
model cars. This is due to a trend towards 
thicker steering columns u4iich, in some 
cases, may be tapered as well. Any column 
circumference greater than eight inches is 
close to the limit of adjustment afforded by 
the switch’s steel mounting strap. 

To overcome this problem, lengthening 
the strap by pop-riveting in an extra length 
might do. Alternatively, a panel-mounting 
three-position switch with an extra long 
operating lever could be used. A separate 
indicator light for circuit activation would 
then be required. Depending on space, 
accessibility to the driver, etc, three 
locations which might be considered for this 
switch are the da£ itself, the relay panel, 
or the individual switch / pilot light panel, 
with appropriate desi^ changes. The main 
problem will be avoiding positions \v4iich 
interfere with other controls or are prone to 
knocking by the knees when the driver 
enters or leaves the car. 

Finally, the requirements of the Motor 
Traffic Act must be considered when ad¬ 
ding or modifying lighting systems. These 
include a minimum of 2ft separation bet¬ 
ween a pair of fog lights, mandatory provi¬ 
sion of sidelights when only a single fog light 
is used, a maximum hei^t of 4V^ft above 
the road for auxiliai^ lights etc. In this 
context Mr Fisher’s diode idea would seem 
to be also applicable to Mr Mayman’s 
rearranged circuit (“Electronics 
Australia’’ March, 1972) as tail lights are 
essential and side and dash lights advisable 
if fog lights only are being used. ® 



TV/RADIO/HI-FI FUONS TOOlS 
from-^ 



Super-long, hollow-shaft, 
colour-coded hex-nut 
drivers. In reaches up to 
20 "’, these fixed handle nut 
drivers are ideal for 
removing and replacing TV 
tuners, bezels and other 
up-front components. 

Top quality rigid steel 
shafts will not twist; 
precision cold-drawn case- 
hardened sockets. 

Single tools and matched 
sets of conventional drivers, 
nutrunners and other 
service tools. 
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MARKETPLACE J 


FOR SALE 


INTRODUCTION OFFER 

ELECTRONIC DIGITAL CLOCKS (TIMERS) in 

compact, stylish case, large LED's internal selec¬ 
table 12 or 24 hours operation. Individual time set 
buttons, BCD output. Price; 4 LED's (hours, 
minutes), $90; 6 LED's (hours, minutes, seconds), 
$ 100 . 

ELECTRONIC DESK CALCULATOR 16 digit input and 
output capacity electro-fluorescent display tubes. 
Function: addition, subtraction, multiplication, 
division, one constant data memory. External 
printing and programming modules are under 
development and can be added to the pre-wired In¬ 
terfacing feature. Price: $210. 

ELECTRONIC DESK CALCULATOR: 14 digit LED's. 
Function: addition, subtraction, multiplication, 
division, squaring (Xg), square root (v“)/ one 
constant data memory, one independent data 
memory etc. External printing and programming 
modules are under development and can be added to 
the pre-wired interfacing feature. The basic 
calculator can be extended to a compact computer 
with an impressive capability. Price: $300. All units 
are built in Australia and sold with a full year 
warranty. Service or parts are available at cost 
price. 5 or more units 10% discount. Detailed 
brochures available. Agents with some finance 
wanted. W.H.K. ELECTRONIC AND SCIENTIFIC 
INSTRUMENTATION, 2 GUM ROAD, ST. ALBANS 
3021, VIC. 


CALCULATOR determines reactance of any C or L at 
any frequency. Also effective resistance of resistors 
in parallel. 3’/? inches dia., with plastic pouch and 
instructions. Price $1, post free. Zodix Appliances, 
42C Sydenham Rd, Brookvale, 2100. 


ROLA66 TAPE RECORDER 7V2 I.P.S. Complete with 
full, V 2 -track, 2-track stereo head assemblies $500. 
Phone: B.H. 412-3111. A.H. 86-3618. 


WIDE-BAND AMP MODULES, 12V, combinable to 
500W PEP, for SSB or MCW. 2-17MHZ 25w CW $25. 2- 
30MHz 5w CW $15. Fitting Service, High Level 
Modulators, etc, available. NEWMAN, 27 BERRY 
ST, REGENTS PARK, 2143, SAE. 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equipment 
tape Recorders, Communication 
Receivers and Electronic Test 
Equipment 

Ail work guaranteed 

BILL TURNBULL 

llELLALONQROAD. 
CREMORNE, NS.W. 90 4825 


TAPE new 3 x 200 39c; 5 x 900 $1.38; 7 x 1800 $2.15. 
Cassettes C60 from 80c (3 for $1.95) BASF LN C60 
$1.45 (10 at $1.30; 48 up at $1.14). All brands/ sizes. 
Send for full list. AIMO, Box 15, Footscray, Vic. 


RECORDERS new, below wholesale. 

$199.00; Akal MIO & Sony TC630 $399.00 ea. Hanimex 
Cassette Recorders from $32.95. Amplifier Grundig 
SV 140$3.95. All Hi-Fi trade prices. Prompt delivery. 
AIMO, 176 Geelong Road, Footscray, Vic. Phone 
68 4436. 


SMALL Electronics Business In busy country town, 
good service potential. P.O. Box 364, TUMUT, 2720. 


NEW VIDICONS cost $168. Last few less than 1 / 3 cost. 
A.T.B. P.O. Box N73, 2049. 


V.H.F. Mobiles. Perf condition less xtals25W. F.M. Suit 
AR. $25. 510 Lyons Rd West, Fivedock, N.S.W. 


ELECTROLYTICS SALE (Pigtails), Top Grade — 
4uF/ 25v, 25uF/6.4v, 2.5uF/ 64v, 8uF/ lOOv, 
47uF/ lOv— 5c ea., 1500uF/ lOv — 20c, 470uF/ 25v 
— 20c, lOOOuF/ 25v — 35c. Post Pack 20c. 

MICRONICS, P.O. Box 175, Randwick, N.S.W. 2031. 
STYROSEALS (Polystyrene Caps) Best Brand — 
.0022uF / 200v, 47pF, 220pF (630v) — 5c ea. Post Pack 
20c. MICRONICS, P.O. Box 175, Randwick, N.S.W. 
2031. 

POTENTIOMETERS — Top Quality, Switch Pot 
50k/ C — 30c, Single Gang 250k/ A, 250k/ C — 25c 
ea.. Dual Gang 5k/ C, 100k/ J — 70c ea. Tab Pots 
5k/ A Chassis Mount — 15c. Post Pack 20c. 
MICRONICS, P.O. Box 175, Randwick, N.S.W. 2031 
RESISTORS: Bag of 100 mixed — $1.00. 6W, 5%, 6.8k; 
4W, 10%, 22k; 5W, 10%, 1.8k — 5c ea. Post Pack 20c. 
MICRONICS, P.O. Box 175, Randwick, N.S.W. 2031. 


BACK issues Electronics Australia stocked, 50c each, 
prompt service, post free. T. Weir, 56 O'Connor 
Street, Haberfield, NSW 2045. Phone Sydney 798 7569. 
Wanted to buy copies also. 

FOR YOUR MICROWAVES 

NEW, KLYSTRON VALVES 

723 A/B $ 12.50 

WALTHAM DAN. 96 OXFORD 
ST. DARLINGHURST N.S.W. 
PHONE: 31-3360 


ORGAN SERVICE 

SOLE SUPPLIERS 
TOSHIBA ORGAN 
SPARE PARTS 

ERIC ANDERSON’S 

49 VICTORIA ST., ALEXANDRIA, 
N.S.W. 2015. PHONE 69 6621 


ELECTRONICS ri 

Mufl 

Guarantee yourself a complete set of Issues for your 


library with no copies missing. Subscription Rates 

POST THIS COUPON TO: 

Subscription Department, ELECTRONICS Australia, Australia 

Box 139 Beaconsfield, 2015 New Guinea, 

New Zealand 

$6.50 per year 

Name . 

Elsewhere 

Address . $9.00 per year 


Enclosed is $.for.years. Start with 


DISPLAY ADVERTS In MARKETPLACE 
are sold in multiples of one inch to a 
maximum of five inches. Rate $10.00 per 
inch per insertion, subject to continuity | 
discounts. 

CLASSIFIED RATES $1.00 per line per I 
insertion payable in advance. Minimum 
two lines. A convenient form is provided | 
in each issue. 

CLOSING DATE is four weeks prior to I 
the on-sale date. Issues are on-sale the | 
first Monday of each month. 

ADDRESS all classified orders, copy, I 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, Box | 
162 Beaconsfield, 2015. 


HI-FI equipment. We import famous Lowther speaker] 
and Class A amplifiers for music lovers who want thf 
best. We also stock Quad, Goodmans, Dual, Jordaij 
Watts, Tandberg, Revox, Sony, Sansui, AWA 
Wharfedale, Thorens, Decca, Ribbon tweeters, etc! 
etc. Encel Hi-Fi. For superb fidelity, Duratone, Mai 
Order, PO Box 125, Curtin, ACT. Demonstration^ 
phone Canberra 81 2549. 


WE SELL construction plans. TELEVISION; 3 
converter, $25 camera, Kinescoping recorder, VTR 
COLOUR CONVERTOR. HOBBYIST: ElectroJ 
microscope, 96-hour music system, voice typJ 
writer, Morse code to typewriter, Morse code tl 
typewriter copier, transistorised teletype! 
TELEPHONE: Answei'ing machine, pushbuttorf 
dialer, phonevision, auto-dialer, telephone extension 
in your automobile, legal connector. SECURITY! 
Microphone jammer, voice scrambler, microdol 
photography. Plans $5.00, air shipped from our US/f 
research labs. COURSES: Telephone engineerlnq 
$39.50, security electronics $27.50, investigativq 
electronics $22.50. Super hobby catalogue air maile 
$1.00. Payment accepted in dollars (Australian, New 


FREE OFFER 


SUPER BARGAIN SPECIALS 


FANTASTIC OFFER of 20x0.47uF/ 200V 
Polyester Caps Free with every order of $10 is 
open strictly for THIS MONTH ONLY: 

ELECTROLYTICS — 4uF/ 25V, 2.5uF/ 64V, 
8uF/ lOOV, lOuF/ 12V, 47uF/ lOV — 5c ea, 
470uF/ 25V —20c, lOOOuF/ 25V — 35c. 

POLYESTER CAPACITORS — .OOluF, .0022uF, 
.0039UF (400V) — 5c ea. 

CERAMIC DISC CAPS (500V), 1.8pF, 2.2pF, 
3.3pF, .0027UF — 3c ea. 

STYROSEALS — .0022uF/ 200V, 47pF, 220pF 
(630V) — 5c ea. 

POTENTIOMETERS (1" shaft) switch Pot 
50k/ c —30c. Single Gang 250k/ A, 250k/ c—25c 
ea, Dual Gang 5k/ c, 100k/ j — 50c ea. 

SEMICONDUCTORS — BZY88/6v2 Zener — 
40c, EM401 — 20c, EM404 — 25c, AC127 — 40c. 

BANK of 4 P.B. switches (Push on. Push off) — 
50c. 

RESISTORS— 100 mixed IW and V 2 W (5%/»%) 
— $ 1 . 00 . 

RESISTORS — Carbon Film, V 2 W, 5%. E.12, 10- 
lOM —4c ea. 

POLYESTER CAPACITORS "GREENCAP". 

lOOVW: .001, .0015, .0022, .0033, .0039, .0047, .0056, 
.0068, .0082, .01, .015, .022 — lOc ea., .033, .039 — 
12c ea., .047, .056— 14c ea., .068, .082 — 16c ea., .1 

— 18c, .15 — 20c, .22 — 22c. ELECTROLYTICS 

— single ended, 25VW:4.7uF —15C/ lOuF —17c, 

25uF —19c, 47uF — 21c, 220uF-28c, 470uF-38c, 
1000uF-58c. 50VW: 4.7uF-18c, 10uF^21c, 25uF-23c, 
47uF-25c, 100uF-30c, 220uF-42c, 470uF-70c. PRE¬ 
SET POTS — Miniature (10mm). Range 500-2M 
only 20c ea. TANTALUM Capacitors, Single 
ended: O.luF, .47uF, luF, 2.2uF, 3.3uF (35V), 
4.7uF, 6.8uF(25V), 10uF(16V), 15uF(10V), 
22uF(6.3V) — all 35c ea. CERAMIC 

CAPACITORS — 50VW: 220pF, 330pF, 470pF, 
.001, .002, .005, .01, .02uF —6c ea. .03, .04, .05uF — 
7c ea. Post Pack 20c. 

MICRONICS, PO Box 175, Randwick, NSW 2031. 
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Zealand or US). Don Britton Enterprises^ Suite 28, 
280 Pitt Street, Sydney, Australia. 


ANSWERS from P 131 


COLLECTION of drawings TV circuits, different 
brands, new 8i old models. Also valve checker. Offers 
to Abel Resoagli, 8 Owen St., PUNCHBOWL, NSW 
2196. 


WANTED 


B40 Communications Receiver wanted in any con¬ 
dition. Must have turret tuner complete. 19 Victoria 
Square, Ashfield, 2131 or phone George 699 1420 Bus. 
hours. 


AWA Test Set A410 or A412 any condition or similar. 
Bob Elkin Electronics, 39 Gaffel St, Bundaberg, 4670. 
Phone 071 721857. 


READER SERVICE 


AUSTRALIAN Radio DX Club. Overseas, longdistance 
radio reception, shortwave, meduimwave, utility. 
Monthly Bulletin, full details to Hon. Secretary, P.O. 
Box 227, Box Hill, Victoria 3128. Please enclose 12c 
stamp. 


TAPE to disc service. Take advantage of W and G 
Records professional experience when next needing 
a tape to disc service. W and G Record Processing 
Co, 185 A'Beckett St, Melbourne. Tel: 329 7255. 


REPAIRS to receivers, transmitters, construction 
testing, TV alignment, xtal conv, specialised elec¬ 
tronic equip. Eccleston Electronics, 146a Cotham 
Road, Kew, Vic. Phone, Melbourne 80 3777. 


AUSTRALIAN Tape Recording Society offers tape 
library, "The Microphone" journal, audio visuals, 
round robins, tapespondence, sales. Inquiries, PO 
Box 130, Hornsby, NSW 2077. Please enclose large, 
stamped envelope. 


LEARN Electronics the easy way by reading Hand¬ 
books published by "ELECTRONICS AUSTRALIA". 
Titles Include "BASIC ELECTRONICS", "Fun¬ 
damentals of SOLID STATE" and "An Introduction 
to Digital Electronics". $2.30 each posted from PO 
Box 157 Beaconsfield 2015. 


W-i.iher ^tetec ^aie^ 

Service Centre 

7 Shaw Street, Bexley North, NSW 2207 50 6220 
Expert service to all tape recorders 
and amplifiers. 

CHE A PEST RA TES IN SYDNEY 


BARGAINS 

ELECTROLYTICS 

2x5(X)uf/64v 80c 4000uf/80v $4.50 


800uf/64v 

75c 

4000uf/85v 

$5.50 

4000uf/75v 

$4.25 



TRANSISTORS 



BC107/8/9 

35c 

OC71 

40c 

OC44 

45c 

OC71N 

40c 

OC44N 

45c 

OC967 

50c 

OC45 

45c 

AC125 

60c 


OUTPUT TYPES 
2N3055 $1.25 Matched $2.75 
ASZ17 (AD149, 2N301, 2N2147) $1.00 
EM401 Diodes 22c BZY88 Zeners 
O A202 40c C3V6-C12 55c 

C13~C30 65c 

BZX70 Zeners 
C10-C75 $1.25 

RESISTORS 

VaW 3c each 1 ohm - 10M 

1W 6c each 1 ohm - 6.8M 

5W .33 ohm only 30c each 
1/8, 1% Mixed Bag $1.00 p & P 15c 
CABLES $10+ -Free 


Speaker lead. Stereo type 5c/yd. 
Sheilded Cable 13c/yd. 

Dcubie 28c/yd. 

\ HILLTOP ELECTRONICS, 21 HILLTOP 
( ; GEELONG WEST, VIC. 3218 


circuits to obtain the combination you require. Some of 
the circuits we have published which you might be able 
to adapt to your purposes are as follows: 

With 6AK5. Universal Converter. September, 1961. 
File No 2/CV/16 

With 6U8 and 6BL8. 50 and 144MHz Crystal Locked 
Converter. 

March, 1963. File No 2/CV/ 17 

With 6U8. Amateur 3-Band Converter. December, 

1960. File No 2/CV/14 

With 6BL8. 50MHz Converter, March, 1959. File No 
2/CV/13. 


PARALLEL GUITAR AMPS: Is it possible to connect 
two Playmaster 125 Guitar Amplifier power amplifier 
sections together in order to "double up" on the power 
level? I envisage doubling the power supply component 
ratings all round, including the power transfcamer, in 
order to han^e the increased peak currents involved. 
Would it be possible to operate four matched 2N3065S 
by juggling components around the output circuit to 
connect the active speaker terminals together? I would 
also be interested in the various signal and voltage 
levels around the preamp and power amp sections, as 
some of these are omitted from the circuit. (GD., 
Malvern, SA). 

^Parallel operation of solid state power amplifiers is 
not a recommended method of doubling power, GD, 
even if you are able to obtain matched sets of power 
transistors, or can operate the amplifiers at exactly 
the same conditions all round. It must be remembered 
that such a solid state amplifier’s actual output im¬ 
pedance is very low — of the order of less than half an 
ohm. As a load impedance presented to the other 
paralleled amplifier, it would be as effective in causing 
a failure as a dead short circuit if for some reason the 
signal input to one amp failed, or if it was driven at a 
lower level, or some similar circumstance. Push-pull 
parallel operation is not successful with solid state 
amplifiers, as one or two devices will invariable "hog" 
the load, rather than share it equally with the other 
devices, as intended. The only effective way in which 



ELECTRONIC ORGANS 


Do not start to build yourself an 
organ without first finding out about 
the superb SCHOBER (USA) 
assemble-it yourself kits. Inquiries to 
Schober Organs (Aust), 124 Living¬ 
stone Ave., Pymble, NSW, 2073. 
(Mail only please.) 


you will double power is to connect a second "slave" 
power amplifier to the first at the INPUT, ahd feed a 
second, separate speaker system from the slave. In 
this way, the effective power is doubled. Unfortunately 
we cannot quote the various voltages, etc, around the 
circuit, as these were not taken when the amplifier was 
nrndured 

RCA TUBE: I have just read that RCA has released a 
new colour TV tube to set makers using a slotted mask 
and inline electron guns. They claim ^t in 1973 they 
will have a 20in tute. Will this mean that we here in 
Australia will not use the conventional shadow mask 
tilbe? Will you be doing a stoiy on the tube in Elec¬ 
tronics Australia? (B.C., Fairfield, Vic). 

<90n the contrary BC, there will probably be a mixture 
of at least the thit« different types of tubes developed 
to date — the shadow mask, the Sony Trinitron and the 
RCA tube mentioned. The main advantage with the 
RCA tube is that the yoke is cemented in place, and 
therefore the tube requires no static or dynamic 
convergence adjustments. There are other 
manufacturers who have also approached this design, 
but still require some convergence adjustments. A 
story on the RCA tube appeared in the September 1972 
issue, while an article describing the Sony Trinitron 
appeared in the April 1972 issue. ^ 




BARGAIN 

PACKS 


10—Audio type similar 

BC108 $1.50 

10—RF type, similar 

BF115,3693 $1.80 

10—Audio silicon PNP 

sim.2N3638 $1.50 

10—Audio silicon PNP 

Sim. 2N3638A $1.60 

10—RFHIGAIN $2.20 

10—Low noise audio type 
similar BC109,4010 $2.50 

10—Audio type sim. 

2N2926 $2.20 

5—Silicon pair comple¬ 
mentary output 22V 
500mW $3.00 

10—Audio type similar 

BC207 $2.50 

ID—PNP RF silicon $1.95 

2—Silicon complemen¬ 
tary 1 amp 95c 

Pack- Post 20c 

RBCTIFIERS-DIODES 


10—IN60 diodes 

10—OA90 diodes 
each 

10—Similar BA100 
each 

10—400v lA. EM404 
each 

10—EM406 
each 

10—800v 1A408 
each 

lO-lOOOVlA 



$1.60 

$ 2.20 

25c 

$1.60 

20c 

$ 2.00 

25c 

$2.50 

32c 

$3.20 

38c 

$4.90 


CD IGNITION KIT 

All components including 
ready wound transformer, 2- 
silicon transistors and circuit 
board. State whether neg. or 
pos. earth required. 

$27.75 

Wired and tested, $35.00 
AlsoE/ACDI Kit, $22 
P.P.,90C. 


AfflVt 

KIT 


,.E.W. 

D. 

METAL 

DETECTOR 


Complete kit — 5 transistors, pc 
board, speaker and instructions. 
Lots of fun — will detect buried 
metal, coins, etc. 

$34.50 

Pack post $1.50 

ALSO NEW ECONOMY 
MODEL $7.36 SPECIAL 


ALPHA 6 BAND. 
BC. MARINE. S.W. 
AIRCRAFT. VHF.FM. 
IS TR PORTABLE. 



Battery or 240V AC Tuning 
Meter 5" Speaker. 

540 1600 KHz 
1.8-4MHZ 
4-12 MHz 
88 108 FM 
108-135 MHz 
145 174 MHZ 
$109.50 P.P. $1.50 


BUILD 5 RADIO & 
ELECTRONIC 
J^ROJECTS 

$6,50 

. p 35c 



No soldering required. Ideal 
beginner's project. Complete 
with instructions. Includes a 
crystal set and 2 transistor radio 
design. 


AUDIO ICs 

1 Watt, 2 Watt, 3 Watt, 5 Watt, 
10 Watt, 25 Watt, 50 Watt, 
RMS. 

From $3.60 10W $6.50. 



BOYS' CRYSTAL SET KIT 

Complete with plastic cabinet, 
earphone and instructions. 

$3.25 plus post., 50c. 

Extra — add-on kit. Convert 
your crystal set to a one- 
transistor radio. 

$1.50 plus battery. 


NEW MODEL 



7 TRANSISTOR RADIO KIT 

Silicon transistors, complete 
with instruction book, 
carrying case and earphones. 

Special price.$9.75 

Wired.$11.75 

Post Pack 75c 
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de-solder 


no damage 


The removal of solder from printed circuit 
terminations needs to be fast, complete and 
without damage to the circuit board. 

The best tool for this work, and one which 
you can use with absolute confidence, is 
the Adcola M207. 

Six de-soldering tips of different face 
sizes are available, all with a stainless 
steel lining to extend tip life and all 
sealed to prevent seizure in the " 

There are three different re-flow 

solder heads for removing multi- ' 

pin packages and six different 

non - seizing soldering tips ^ 

which slip easily in the M207 ^ 

unit. All are illustrated in our 

brochure. Please ask us to jg i y f / 

send it to you. f 


^ Selection is simple; from our brochure. Yours for the asking. 

adcola products pty. limited 

VIC.: 22 Firth St., Doncaster. 3108 (Tel. 848 3777) 

NSW: 17 Burwood Rd., Burwood, 2134 (Tel. 747 1606) 

S.A.: F. R. Mayfield Pty. Ltd., Adelaide (Tel. 8 4131) 

OLD.: T. H. Martin Pty. Ltd., Brisbane (Tel, 21 5644) 

W.A.: Everett Agency Pty. Ltd., Perth (Tet. 8 4137) ra 6 
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...of 2 free eassettes of wurehoiee to anyone 
who ean prove that BASF Chromium 
Dioxide Cassette reeording tape has worn 
their reeording/playbaek head more than 
a eonventional ferrous oxide tape 


We’re not really being gener¬ 
ous at all, because we’re 
confident we’ll never have to 
make good on this offer. 
Contrary to a popular miscon¬ 
ception, gaining credence 
from repetition rather than 
proof, BASF’s remarkable new 
Cr02 tape is not the slightest 
degree more abrasive than 
ordinary iron oxide tape. If 
anything Cr02 will provide a 
small reduction in wear as 
refinements in the coating 
process produce an even 
finer surface on the lacquer 
vehicle which envelopes each 
Cr02 particle. 

Head wear (or lack of it) is 
about the only similarity 
between BASF Chromium 
Cassettes and conventional 
cassettes. In reproduction 


there’s no comparison. Cr02 
plays high notes as you’ve 
never heard them before at 
1 % i.p.s. And you can feed a 
far stronger signal onto it 
-without distortion. 

The cassette is revolutionized 
too—with the new SM system 
(patent applied for) which 
eliminates most of the 


problems which can occur 
with conventional cassettes, 
e.g. tape sticking, and 
dragging. 

Go ahead. Put in a few 
hundred hours on a test of 
abrasiveness with BASF 
Chromium Cassettes. You 
won’t wear the head any more. 
But the listening will be easy. 




Distributors: Sydney: Maurice Chapman & Co. Pty. Ltd., 276 Castlereagh St., 2000. Newcastle: W. L. 
Redman Agencies, 11 Hall St., N.S.W., 2300. Fyshwick: Sonny Cohen & Sons, 20 Isa St., A.C.T., 2600. 
Hawthorn: Maurice Chapman & Co. Pty. Ltd., 146-150 Burwood Rd., Vic., 3122. West End: Chandlers 
Pty. Ltd., 399 Montague St., Qld., 4101. Unley: Neil Muller Pty. Ltd., 8 Arthur St., S.A., 5061. Belmont: 
Anderson-Tedco, 11-13B Belmont Ave., W.A., 6104. Launceston: P. & M. Distributors, 87A Brisbane 
St., Tas., 7250. Darwin: Pfitzners Music House, 2 Darwin Arcade, Smith St., N.T., 5790. 
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That means all Marantz products are built 
professional quality standards. 

Marantz not only makes the worlds finest, m 
expensive console amplifiers but also the fir 
least expensive equipment. 

Marantz’s conservative specifications hold oi 
the entire audio band at any power level, a 
they back their products with a 3 year p^ 
and labour guarantee. That’s confidence 
professional quality! 


Marantz model 1200 — 200 watts RMS $953. R.R 
Marantz model 1060 — 60 watts RMS $299 R.R 
Marantz model 1030 — 30 watts RMS $199 R.R 


satuR/uiTzim/ir... 

INSTROL HI-FI CENTRE 

91a YORK STREET (BETWEEN MARKET & KING STREETS) SYDNEY. PHONE 29-4258. 

Write in for fully descriptive literature on Marantz Amplifiers (enclose 7c stamp). 














